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The Battleship ““Tennessee” Is Electrically Equipped Throughout. 


Features of the Electric Plant of the 
Battleship “Tennessee” 


General Layout—Details of Equipment—Performance 
— Excerpts from U. S. Naval Institute Proceedings 


By ENSIGN R. L. WEBER 


The United States battleship Tennessee will 
be one of the largest and most modern battleships 
in the navy. It will be electrically propelled and 
possess probably the highest developments as re- 
gards electrification. 

The use of electricity aboard ship has increased 
rapidly of recent years. For auxiliary and mis- 
cellaneous uses, the capacity of generators in- 
stalled per ship has increased from about 100 kw. 
in the go’s to about 1200 kw. in 1916; and now 
comes the jump from 14,000 kw. in the first elec- 
trically propelled battleships to the proposal of 
150,000 kw. for the new battle cruisers. 

Both turbines are of Westinghouse manufac- 
ture with both impulse and reaction sections. The 
first stage is of the impulse type with a two-row 
impulse wheel. All the rest of the stages are of 
the reaction type, the first being single flow and 


the balance double flow. Le Blanc air ejectors - 


are used. 

The normal full-speed rating of each generator 
is 13,500 kv-a., with a maximum continuous 
rating of 15,000 kv-a. The generators are 2-pole, 
3-phase, 36.5 cycles at normal full speed of 2190 
r.p.m. This corresponds to 180 r. p. m. of mo- 
tors onthe 24-pole winding. The maximum full 
speed of the generators is 2270 r. p. m., corre- 


sponding to 37.9 cycles and 186.5 motor speed. 

The four motors are each rated at 7000 hp. at 
180 r. p. m., but they can carry 8375 hp. continu- 
ously at 186.5 r. p. m. 

The stators have two windings, 24 and 36 poles 
giving speeds of 123 and 180 r. p. m. with nor- 
mal turbine speed and permitting the turbine to 
run at its most economical speed whether at full 
speed of 21 knots or cruising speed of 15 knots. 
The double winding is equivalent to two speed 


' reductions, 12:1 and 18:1. It is believed that the 


complication of connections made the’ double 
winding more desirable than accomplishing the 
same effect with one set of windings, which is 
theoretically possible. 

The governor of the turbine is controlled by a 
novel hydraulically operated arrangement which 
permits of a fine graduation of intermediate 
speeds and good economy over the whole range 
of speed from 10 knots up. 

The graph on Fig. 1 shows how these speed 
changes are accomplished. It will be noted that’ 
the turbine speed varies from 1500 to 2270 from 
10 knots to full speed, the changeover occurring 
at 15 knots. This latter speed is obtained at 2270 
turbine speed with the 36-pole winding. 

Reversing the motors is accomplished by inter- 

























































(96 


changing the leads on 2 phases, reversing switches 
being provided for this purpose. 

The motor rotors have 24 poles in a single 
winding. The rotor leads are brought out to slip 
rings, by means of which resistance is cut in or 
out of the rotor circuits during starting and re- 
versing. The single-rotor winding makes it un- 
desirable, if not impracticable, to start and re- 
verse on the 36-pole stator winding, which is only 
intended for a running arrangement. On the 
36-pole winding the motor operates as a squirrel 
cage machine, the rotor’ cross-connections acting 
as short-circuiting connections. These cross-con- 
nections serve to equalize the potential of corre- 
sponding points when the motor is operated on 


_ the 24-pole stator winding. 


The insulation of the coils in the generators 
and motors is of mica, suitable for temperatures 
up to 150 deg. C. The insulation is also proof 
against damage by moisture or the accumulation 
of salt. 

The generators have forced ventilation, fans 
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Fig. 1.—Curve Showing How Speed Changes Are 
: Accomplished. 


supplying air to each engine room. Fans on the 
generator rotor force air through the machine 
and out through ducts. The ventilation of the 
motors is shown in the outline sketch on Fig. 2. 
Exciters—The generators are furnished with 
exciting current from the ship’s direct-current 
power buses, and boosters are provided for vary- 
ing the excitation potential. The normal power 
bus voltage is 240 and the booster enables the 
excitation to be varied from zero to 320 volts. 


The control is centralized in a control room‘ 


contairfing all the main switching apparatus, the 
liquid rheostats for the main motors and the 
regulating apparatus for the main turbines. The 
fact that the auxiliaries as well as the main ship’s 
drive are electrical enables the use of electrical 
instruments, greatly facilitating the detection and 
location of irregularities in the operation of the 
apparatus. 

Automatic liquid rheostats are used during 
starting and reversing. The principle of their 
operation is shown in the sketch on Fig. 3. These 
consist of a series of fixed electrodes mounted 
in an upper tank, while a lower tank serves only 
as a reservoir for the electrolyte. Two motor- 
driven centrifugal pumps take their suction from 
the lower tank and discharge into the upper one. 
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As the electrolyte rises in the upper tank, the re- 
sistance decreases until the overflow point is 
reached, when the liquid simply circulates be- 
tween the two tanks. 

A by-pass is provided between the two tanks, 
which, when open, maintains a level in the elec- 














Fig. 2.—Ventilation Scheme, Main Propelling Motors, U. 
Ss. S. Tennessee. 


trode tank giving maximum resistance. The rheo- 
stat is also provided with a short-circuiting switch 
and with gage glasses to observe the height of the 
liquid in the upper tank. Cooling coils may be 
also provided to limit the temperature of the 
liquid. 

One of the principal criticisms of electric ship 
propulsion for fighting ships has been in regard 
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Fig. 3.—Diagrammatic Layout of Liquid Rheostat for 
the Propelling Motors. 


to its dependence on cables, whose reliability has 
been questioned. The arrangement of parallel 
circuits of cables seems to preclude the possi- 
bility of any single cable fault seriously interfer- 
ing with the operation of the ship, and there 
seems little reason why they should be considered 
more of a hazard than the main steam pipes. 

The cables are of the three-core type and the 
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specifications under which they were manufac- 
tured were the result of collaboration between the 
Navy Department and the American Institute of 
Electrical Engineers. : 

The enclosing of the cables in heavily armored 
runs has been under consideration, but it is not 
known what specific provisions are being made 
for the insulation, support and protection of these 
cables on the Tennessee. _ 

Electrically driven auxiliaries are used to a 
greater extent than any previous example. 

The main circulating pumps are driven by 235- 
hp., d. c. motors of the variable speed type, per- 
mitting the accurate proportioning of circulating 
water to condensate with resulting economy. 

LeBlanc air ejectors are used on the main con- 
densers, while the condensate pumps are vertical 
electric driven centrifugals. All the essential 
auxiliary apparatus for the turbines is rotary, the 
development agreeing with short experience in 
this particular. It is expected to maintain a 
vacuum as high, if not higher, than the old com- 
bination of reciprocating air pumps and Parsons’ 
augmenters with the air ejectors, with consider- 
able economy in weight and space. 





THEORY AND PRACTICE BIND 
FRIENDSHIP’S BONDS. 





Inspection Trip by Engineering School to Central 
Station Serves Many Good Purposes. 


Theory and practice should go together, that 
the theory may be worked out and made more 
simple to understand, and that practice may 
enable theories to be understood and evolved. 
In educational matters, during the time that the 
mental faculties of youth are particularly recep- 
tive to, suggestion, it is especially desirable to 
blend theory with practice. To do so adds to 
the efficiency of the training, betters the under- 
standing and tends to make the theorist more 
practical and the practical worker more theo- 
retical. 

The students of Coyne Trade and Engineer- 
ing School recently made a successful tour of 
inspection—and of education—to the Fisk street 
station of the Commonwealth Edison Co. 
through the courtesy of the utility, about fifty 
students under the charge of Chief Instructor 
Harry Hart (formerly con- 
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their lessons, and with.a feeling of friendship 
for the company supplying their city with light 


‘and power. 


Trips such as the above, made by the Coyne 
Trade and Engineering School, not only enable 
theory and practice to get along better together 
but breed friendship between the students—the 
men of tomorrow—and the public utility. 





ASTORIA PLANT OF PACIFIC POWER 
& LIGHT CO. 





New Oil-Burning Steam-Electric Plant Now Under 
Construction to Tie-In with Lumber 
Company’s Plant. 


The steam-electric plant, which the Pacific 
Power & Light Co., of Portland, has under con- 
struction at Astoria, Ore., occupies a site on 
Young’s Bay, which is regarded as a future 
manufacturing center. The first unit consists of 
a 3000-kw., 11,000-volt turbogenerator, equipped 
with a Wheeler surface condenser. The concrete 
building being erected to house the power equip- 
ment is of sufficient size to house an additional 
generating unit of 5000 kw. The boiler room of 
the power building will contain three Stirling 
boilers of 600 hp. each, which will be equipped 
for burning crude oil; but provision is made for 
dutch ovens whereby hog fuel (that' is, lumber- 
mill refuse) or coal may be used. The boiler room 
contains ample space for the installation of addi- 
tional boilers for another steam-electric unit in 
the future. The boilers will be served by a con- 
crete stack, outside the building, to be 220 ft. in 
height and 10 ft. in diameter at the top. 

The 11,000-volt energy produced at the new 
plant will be stepped up to 22,000 volts by three 
1000-kv-a. transformers of the outdoor type, for 
transmission to the city substation. This energy 
will be tied in with the system that is supplied 
now from the steam-electric plant of the Ham- 
mond Lumber Co., situated near Astoria. The 
direct-current energy required for the local 
street-railway lines, is furnished by one syn- 
chronous and one induction motor-generator set. 

The company is to build an oil-storage tank 
of 25,000 bbls. capacity, and included in its plans 
is the erection of an oil-gas plant on Young’s 
Bay, of the capacity of 500,000 cu. ft. per day. 





nected with the Common- 
wealth Edison Co.). Every 
phase of central-station ac- 
tivity was described to the 
students, who were divided 
up into units of convenient 
size for instruction, from 


the method of storing coal i 
and preventing spontaneous |i pee Ayo hs ee 
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combustion to the method » 
of distributing the electrical [7a 
energy to distant substa- 
tions. 

The students came away 
with a better understanding 


tion, with greater keenness 











for their work and in- Coyne Trade and Engineering School’s Inspection Trip Through Commonwealth Edison 


creased ability to apply 
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Distribution of Washing Machines 
Through Jobbers 


Factors and Conditions Affecting Sale of Washing Machines, 
as Viewed from the Electrical Supply Jobbers’ Standpoint 


By W. W. LOW 
President, Electric Appliance Co., Chicago. 


The time has arrived in the electric washing- 


_ machine business when the manufacturer should 


carefully consider putting his line on a straight 


merchandising basis. The de- 
mand on the part of the house- 
hold is established and further 
exploitation in the way of ab- 
normal advertising, canvassing 
or demonstration is no longer 
necessary. 

Generally speaking, the only 
thing that prevents people from 
buying washing machines today 
is because they have not the 
money with which to buy them. 
Wherever washing is done in the 
home there is a demand for a 
washing machine. Of course, 
any particular brand of washing 
machine that a manufacturer 
wishes to exploit must be kept 
before the public, so that his 
particular brand will be asked 
for, but it is our understanding 
that the necessity of advertising 
to create the habit of using elec- 
tric washing machines has been 
entirely outgrown during the past year or two. 

The same reasoning applies to intensified sales 
campaigns on the part of the manufacturer in 
large cities. It seems no longer necessary for a 
manufacturer to maintain a store, send out can- 
vassers or in any way put himself into competi- 
tion with his customers. Very few people have 


ever made a success of competing, with their © 


customers and now that an excuse for such is 
less plausible it will be more difficult for manu- 
facturers to use that alibi. 


SALES POSSIBILITIES FOR WASHING MACHINES. 


The distribution of washing machines through 
the electrical supply jobber or through any other 
channel, so far as the manufacturer is concerned, 
means just one thing: the contact with the great- 
est number of people who either want a washing 
machine because they are convinced of its ad- 
vantages or who are likely to be convinced of its 
advantages when properly explained to them. 

While the field for distribution of the wash- 
ing machine is universal the greatest possibili- 
ties will be found in the large centers of industry 
activities. The greatest demand for washing 
machines or any other electrically operated de- 
vice will be greatest where there are low rates, 
continuous service and happy relations between 
central-station companies and their customers. 





W. W. Low. 


Familiarity with electrical service inspires the 
householder to add electrical conveniences as 
fast as his pocketbook will permit. The present 
impossibility of securing help 
for much laborious household 
work is driving us all to the 
greater use of these conveni- 
ences. There is also an immense 
field for washing machines and 
other current-consuming devices 
being, built up in territory re- 
mote from the large industrial 
field by reason of the large num- 
ber of isolated and farm-light- 
ing plants being installed. 

The institution of the elec- 
trical supply jobber is as old as 
the electrical industry itself. In 
fact, the jobber has been largely 
responsible for the rapid devel- 
opment of the industry. He has 
warehouses located in all the 


in the country and he is in touch 
with all lines of the trade. His 
representatives are numerous in 
the large industrial centers and 
he is also to be found in the outlying territories. 
His selling organization penetrates every nook 
and corner where electricity can possibly be used. 
Consequently, the electrical supply jobber, 
through merchandising efforts of his own retail 
department, through his connection with the 
retail stores of the electric light and power com- 
panies, and through the electrical contractor and 
dealer whom he supplies with every other de- 
vice, located wherever there is any considerable 
use of electricity at all, is in a most logical posi- 
tion to establish contact with the prospective cus- 
tomers of washing machines. 

There is a host of manufacturers of washing 
machines and many have established methods of 
distribution outside of the electrical supply job- 
ber. I am convinced that the natural thing for 
the purchaser of the washing machine to do is to 
buy it from the dealer who can install it and any 
other appurtenances that he might be required to 
buy with it, and keep it in service whenever any 
of the many little things that are bound to hap- 
pen from time to time make skilled overhauling 
and emergency repairs necessary. 


EFFICIENCY OF JOBBER DISTRIBUTION. 


I am convinced that the manufacturer of 
washing machines who distributes through elec- 
trical supply jobbers will, in the long run, win 


prominent distributing centers: 
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out. I am also convinced that his experience : 


will be the same as that of many other manu fac- 
turers who have adhered to this policy. 

I have in mind now one manufacturer of elec- 
trical supplies, who, through electrical supply 
jobbers, will do a business this year of over 
$4,000,000 and has only been in the electrical in- 
dustry four years. Another manufacturer, with 
a similar product in every respect, has been 20 
years developing a business of $1,000,000 

through an undefined sales policy and with prac- 
tically no jobber co-operation. I could, further- 
more, mention several other manufacturers 
whose results have been the same as the above 
example. 

There are eighty odd manufacturers of wash- 
ing machines in the American Washing Ma- 
chine Association ; possibly there are some others 
not members of the Association. The products 
of these manufacturers differ in some respects. 
The possibilities of marketing these products are 
attended by many circumstances. The mechan- 
ical features, construction and prices vary within 
the range of the pocketbook, imagination and 
susceptibility to argument of the dealer and ulti- 
mate consumer. There is a wide latitude in 
which they exercise their choice. 

The electrical supply jobber must sell his 
dealer and the dealer must sell to the consumer. 
in order for the electrical supply jobber to sell 
his trade and leave it in a position to intelligently 
and enthusiastically sell to the consumer the job- 
ber must employ special salesmen or experts in 
this line to thoroughly introduce the machine 
to the dealers and establish selling agencies. 
After that*the regular sales force of the jobber 
will carry on the work. He must also do special 
advertising and help develop things to such an 
extent that the jobber’s regular salesmen can 
then keep in touch with dealers and keep up 
their interest and establish a staple demand. 
Creative sales work must be done by the manu- 
facturer, either alone or in co-operation with 
the jobbers. 


DEVELOPING MARKETS THROUGH JOBBERS. 


In either case the manufacturer must reckon 
with the cost of developing the market. If he 
does it on his own account he will pay and con- 
tinue to pay. If he secures the co-operation of 
the electrical supply jobber it will be on a basis 
which recognizes and takes into consideration 
the cost of the jobber creating the business and 
the cost of the retailer selling to the consumer. 

I believe that geographical sales territories are 
a mistake and that unrestricted competition is 
good for both the manufacturer and the jobber. 
While it is a mistake for a manufacturer to sell 
his line to a large number of jobbers, I believe it 
is a good plan to have one jobber in each large 
jobbing center carry the line and let each jobber 
have the privilege of selling in whatever terri- 
tory he regularly works. In this way, unre- 
stricted competition will be brought into play at 
least up to the fringes of the various territories, 
and to a certain extent at least the jobbers in the 
large centers who cover a wider field than those 
located in the smaller jobbing centers will pick 
up the business in the territory that the smaller 
jobber fails to get, thereby creating a larger dis- 
tribution for the manufacturers. It is a difficult 
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thing to restrain sales efforts within a geograph- 
ical territory because too often a jobber’s sales- 
man works more than one state or county and it 
kills his enthusiasm and efforts if he can only 
sell a part of the trade in his territory. Like- 
wise, it leaves no room or incentive for a jobber 
to expand and any merchandising plan that re- 
stricts a jobber’s ambition retards progress just 
that much. 


UseE oF TRADE ACCEPTANCES. 


There is another point that should be brought 
out and that is the fact that an up-to-date jobber 
utilizes a plan of retailing trade acceptances that 
makes it easy for the dealer to sell and install 
these devices upon favorable terms, —_— to the 
consumer and to the dealer. 

In closing, I must state that I am thoroughly 
convinced that the sales policy of the washing- 
machine manufacturers should be from the man- 
ufacturer to the jobber, from the jobber’ to the 
dealer and the dealer to the consumer, that the 
manufacturer should do the initial introductory 
work and the jobber the work of distribution up 
from this point, and that the manufacturers 
should establish a retail price which would allow 
a reasonable profit to both dealer and jobber. 





POWER OPERATION DISCUSSED BY 
CLAY WORKERS. 


At the annual meeting of the New Jersey 
Clay Workers’ Association and the Eastern Sec- 
tion of the American Ceramic Society, held at 
Rutgers College, New Brunswick, N. J., recently, 
the primary subject under discussion covered 
power operation in its different phases, including 
electric service, coal, oil burning and producer 
gas. With the important question of a proper 
supply of good fuel for boiler and kiln service 
now foremost, ways and means are being de- 
vised to substitute other methods of generation 
for plant operation. The entire afternoon ses- 
sion at the gathering was devoted to this topic, 
the following papers being presented: “Discus- 
sion of Oil Burning in a Ceramic Plant,” by R. 
L. Clare, Federal Terra Cotta Co., Woodbridge, 
N. J.; “Fuel Analysis,” by A. C. Fieldner, Bu- 
reau of Mines Experiment Station, Pittsburgh, 
Pa.; and “Discussion of a New Type of Pro- 
ducer-Gas Fire Box,” by R. H. Minton, General 
Ceramics Co., Metuchen, N. J. New and in- 
structive points were brought out and the dis- 
cussion set forth different practical ways to 
overcome the fuel handicap as it stands today. 

The meeting proved to be one of the most suc- 
cessful held by the association, which numbers 
among its members representatives from Thomas 
A. Edison, Inc., and other prominent electric 
organizations in ‘the state, including a wide va- 
riety of producers of electrical porcelain, such 
as the Cook Pottery Co., Trenton, N. J., Elec- 
tric Porcelain &- Manufacturing Co., Trenton, 
and others. At the annual election of officers 
Abel Hansen, head of the Fords Porcelain 
Works, Perth Amboy, N. J., was elected presi- 
dent; C: S. Maddock, Jr., of the Thomas Mad- 
dock’s Sons Co., Trenton, vice-president, and 
George H. Brown, director, Department of 
Ceramics, Rutgers College, New Brunswick, 
secretary and treasurer. 
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Electrical Distributing Systems for 
Street Lighting 


Abstracts of Three Papers on Series, Multiple and Con- 
stant-Potential Series Systems Presented at Chicago 
Meeting of American Institute of Electrical Engineers 


SERIES SYSTEMS—By W. P. Hurley. 


Series systems are employed on a large scale 
to operate various types of lamps for street light- 
ing. Conspicuous examples are the Mazda lamps 
in Chicago, the flame carbon arc lamps in Chi- 
cago and Indianapolis, the metallic flame or 
luminous arc lamps in Detroit, Pittsburgh and 
St. Louis, as well as the old carbon arc lamps, 
both open and inclosed, which these lamps re- 
placed. Where a suitable current and frequency 
are used the same circuit may operate both arc 
and incandescent lamps without difficulty. 

Approximately 1,000,000 street lamps in the 
United States are supplied by series distribution 
circuits. This constitutes practically the entire 
street-lighting distribution system of a large ma- 
jority of the operating companies. Although 
requiring but a small proportion of the total 
kv-a. generating capacity, the system is of great 
importance to operating companies because of 
the conspicuous position and essential duty of 
each small unit. It is especially notable that in 
their street-lighting work many operating com- 
panies render service to every one of the inhab- 
itants, whereas only 20% or less of the people 
may be making use of electricity in their homes. 
Yet its total actual cost may be only 1 or 2% of 
the total city budget and seldom over $1 per 
year, per inhabitant. 

Although a great many other systems involv- 
ing substitutes for the constant-current generator 
or moving-coil regulator have been tried out on 
a limited scale since the first introduction of the 
electric lamp some forty years ago, the series 
system is of as great relative importance as ever 
in street lighting, and is changed only slightly 
from the original concept brought out with the 
development of the first arc lamp by Charles F. 
Brush. This is an indication of ‘the simplicity 
and fundamental soundness of the scheme. The 
change from direct current to alternating current 
involved practically no change other than the 
lamps themselves and the station equipment. The 
lines were seldom involved. 


ADVANTAGES OF A SERIES SYSTEM. | 


Street lamps constitute a comparatively small 
load in kv-a. which must be operated at various 
spacings over a wide area. The line cost per 
kv-a. of installation is relatively high. This is 
offset to a certain extent by a load-factor of 
approximately 45% where a 4000-hr. per year 
schedule is maintained. Furthermore, special 
precautions must be taken to maintain constant 
power at the lamps, regardless of the wide dis- 
tribution. The series system is particularly 
adaptable to this service. 





Consider that power is supplied to a 500-watt 
lamp every 500 ft. along a street. A conductor 
smaller than No. 8 gage is seldom used, as it 
would be too weak to be dependable from a 
mechanical standpoint. From current-carrying 
consideration a No. 14 wire would be ample, 
although the watts lost in transmission would be 
approximately four times as high as in a typical 
street-lighting system. 

If 110-volt multiple distribution is attempted, 
even with No. 8 conductor, not over two such 


. lamps, the most distant being 1000 ft. away, can 


be successfully operated, because of the poor 
regulation resulting from the voltage drop in the 
conductor. On a similar series circuit, 100 or 
more of such lamps, or a much larger number of 
smaller lamps, with as much as 40 miles of line 
wire, are readily operated. 

‘Under such conditions there would not be. over 
5 kw. in load per square mile of territory served 
and where the lamps are small or spaced even 
further apart, this load may be of.the order of 
5 kw. per square mile and 1 kw. per mile of 
single wire. : 

The low current in the series circuit prevents 
excessive drop in the line even with No. 8 con- 
ductor. The regulator compensates perfectly for 
this drop. The voltage of a single circuit is thus 
the sum of the voltages of the lamps on this cir- 
cuit and the line drop. It is evident that the long 
high-voltage circuits have the great advantage of 
less apparatus per kilowatt of load because fewer 
circuits will be required. Also a lower percentage 
oi the line is used in simply running back to the 
station for purposes of control. 

The size of such a circuit may be limited by 
any one of several factors. 

I. Voltage of the circuit to ground. 

2. Number of lamps to operate on one circuit. 

3. Insulation of lines and equipment. 

Series lighting circuits on poles are subject to 
many grounds due to trees, lines breaking, crosses 
with other circuits and other causes. If an ex- 
cessive voltage is supplied to any circuit an 
accidental ground at any point on the circuit 
causes a heavy strain on the insulation at other 
points because the drop across the large number 
of lamps is so great. This drop can be greatly 
reduced by cutting the circuit in parts and con- 
necting a portion only of the generator or regu- 
lator winding between these sections. The whole 
combination consisting of from two to four sec- 
tions is thus connected in series and takes the 
same current throughout the circuits. Such a 
system has been used in the direct-current arc 
generators for many years and also in the alter- 
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nating-current constant-current regulating trans- 
formers. 

Grounds must be promptly removed from such 

a system. Where double grounds occur, one on 
each of two circuits, they may, if of low resist- 
ance, both be placed near enough the station to 
practically short-circuit one section of the regu- 
lator winding and adjacent lamps, thus causing 
the current in that part of the circuit to increase 
nearly 100% of normal, while the remaining 
lamps would get practically no current. This 
double ground rarely occurs with good line con- 
struction, maintenance and methodical testing of 
the circuits. In general, the merits of such a 
system of interconnection are so great that it is 
ir very general use, particularly where the volt- 
age of a circuit would otherwise exceed 5000. In 
many cases one circuit is used for the all-night 
lamps of a white way system and the others for 
the half-night lamps. The high light-load effi- 
ciency of the regulating transformer makes this 
arrangement very suitable. 

The number of lamps on a circuit is influenced 
largely by the density of the lighting units and 
their size. In extreme cases 500 are found ona sin- 
gle circuit where there is a wide area of suburban 
territory to be lighted only by low-candlepower 
lamps. The numerous lamp loops of such cir- 
cuits greatly increase the chances of open-circuit- 
ing the whole system. To reduce the consequences 
of this, the wiring should be arranged in loops 
so that cutouts can be installed which automat- 
ically short-circuit and disconnect a broken loop. 

The cost of insulating lines and equipment 
rises rapidly with the higher voltages. This fact 
must be considered and balanced with the cost 
of additional circuits necessary to maintain low 
voltages.. On overhead lines some arm-lamp sys- 
tems successfully operate up to 8000 volts. Un- 
derground circuits are seldom operated at more 
than 5000 volts as any breakdown in their in- 
sulation is much more serious from the stand- 
point of repair. ; 

It is of great advantage to be able, in a series 
circuit, to operate the lamps on one street from 
one wire of the circuit alone without it being 
necessary to-have the return circuit on the same 
street. This may save as much as 50% of the 
total wire required and, as many street-lighting 
circuits are on pole lines already necessary for 
residence lighting, such a use of a single-wire 
system means the saving of a very considerable 
portion of the total expense. Little or no addi- 
tional wiring in such single-wire circuits is neces- 
sary to create loops by which large sections can 
be isolated either automatically as previously 
described or by means of a jumper. The auto- 
matic current regulation of the constant-current 
moving-coil transformer makes this perfectly 
feasible even though 90% or more of the lamps 
be so cut out of circuit. 

The operation of the street lighting lamps 
from dark until dawn or over some other fixed 
period makes a special condition of control not 
required for any other type of service. It is of 
great advantage from the standpoint of time and 
labor to be able to control all these lamps from 
a single point. Such has generally been the prac- 
tice, thus making it impracticable to use the 
street-lighting circuits and lines for any other 
service. Therefore, where a separate circuit is 
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run for street lighting the series system has 
many advantages from the standpoint of installa- 
tien costs and regulation over any other system. 


Lamp CHARACTERISTICS. 


In general it has been well worth while to make 
special lamps for series operation on account of 
the higher electrical efficiency or lumens per watt 
input. 

In d-c. series arc lamps the wasteful sustaining 
resistance necessary to the multiple arc is omitted 
and the constant-current regulating device itself 
sustains the arc without material loss of power. 
In consequence of this difference, the d-c. arc 
lamp electrical efficiency is approximately 70% 
for the multiple and 95% for the series lamp. 
Similar figures for an a-c. system of inclosed 
carbon arc lamps so widely used at one time, 
were 90% and 95%, respectively. The smaller 
apparent difference is due to the use of a react- 
ance coil, instead of a resistance, in the multiple 
arc lamp for sustaining effect. © 

The series system has been retained for use 
with Mazda lamps, as the efficiency of these 
lamps when made for a series system is much 
better than that of multiple lamps, being, in the 
case of the 100-cp., 6.6-amp. series lamp, some 
20% higher than a 110-volt lamp of such candle- 
power. 

Direct-current arc lamps were used on the 
early series circuits because of the greater steadi- 
ness and efficiency of the are on direct current 
than on alternating current. The a-c. inclosed 
arc, although much less efficient, became very 
popular when a-c. systems of generation and dis- 
tribution became common because a series a-c. 
circuit could be derived from the usual 2300-volt 
constant-potential bus by a simple constant-cur- 
rent regulating transformer. This transformer 
had only a fraction of the’first cost, maintenance 
cost or floor space of the motor-generator or 
rectifier set necessary to operate a d-c. series 
circuit from the a-c. constant-potential bus. Yet 
the improvement, from the illumination stand- 
point, over all predecessors of the metallic flame 
or luminous arc lamp introduced about 1907 was 
such that many of the d-c. series circuits neces- 
sary for their operation have since been installed. 

Where incandescent lamps only are used there 
is obviously no need for direct current and it is 
well worth the slight expense to change the regu- 
lating equipment from direct to alternating cur- 
rent when d-c. series arc lamps are replaced by 
incandescent lamps. Such a change usually only 
involves the replacement of the station apparatus 
by a constant-current regulating transformer. An 
a-c.. circuit enables the use of the 20-amp. lamps 
from autotransformers where high-candlepower 
lamps are desired. 


SupPLy AND REGULATING APPARATUS. 


In the simplest and most commonly used series 
systems, a special constant d-c. generator or a 
moving-coil transformer for alternating current 
is required at the station to control the circuit and 
to maintain the correct current at the lamp. 

In the old d-c. arc lighting machine, special 
designs utilized the reactance of the armature to 
frevent excess current in the lamp circuits, and 
used devices for shifting the brushes to obtain 
the necessary voltage up to the limits of the . 
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machine.. Some of these regulators were ex- 
tremely accurate and were sensitive enough to 
operate the high-efficiency incandescent lamps 
now commonly used. The constant-current regu- 
lator commonly used for alternating current de- 
pends upon the electrical repulsion existing 
between the primary and secondary coils of a 
transformer under load to produce and maintain 
a constant current in the secondary or lamp 
circuit. Such a regulator is of great value because 
it can automatically maintain a fixed secondary 
current through any number of lamps from one 
up to its maximum capacity or with a wide fluc- 
tuation of the voltage on its supply circuit. When 
it is realized that an increase of 3% in the cur- 
rent of the lamp circuit cuts the life of an incan- 
descent lamp in half and thus doubles the renewal 
cost, it can readily be appreciated that such a 
regulator is very cheap protection for the lamps 
as compared with any system that does not com- 
pensate automatically for all variations. To get 
a more definite idea of this relation it should be 
remembered that in extreme cases, such as cer- 
tain suburban districts using a great number of 
-low-cp. lamps, the value of the lamps on the 
circuit is equal to that of the regulator controlling 
them. Under normal conditions these lamps are 
renewed about three times per year. Accurate 
and reliable regulation is therefore necessary to 
keep these lamps up to rated candlepower with- 
out getting at times a current sufficient to cause 
premature burnouts and increased expense in 
lamp renewals.as well as in deductions for lamp 
outage. Renewals of four times per year would 
in this case require excess lamps equal the value 
of the regulator. 

Such regulators are so substantial and reliable 
that small sizes have been successfully mounted 
on poles in transformer cases and operated by a 
time switch. Wherever possible, however, they 
should be installed in a station so that the line 


can get more frequent and careful testing and — 
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an ammeter can be continuously kept in the lamp 
circuit. 

In every series circuit the devices used on it 
must have a means of bypassing the current when 
the device itself is inoperative to prevent the 
opening of the whole circuit. 

The arc lamp has a mechanism arranged so 
that a shunt coil connected across the arc causes 
a switch to be closed and the arc short-circuited 
when the drop across it becomes .excessive, 
Another coil in series with the arc and line acts 
to give the correct spacing of the carbons or 
electrodes. 

For the incandescent lamp a simple form of 
switch is incorporated in the socket. An insulat- 
ing film is placed between the two sides of this 
switch. This film has normally only to withstand 
the drop across the lamp filament, say, Io volts. 
However, if the lamp burns out the filament itself 
gives the effect of an infinite resistance, and the 
full generated voltage of the regulator or gen- 
erator is impressed upon the insulating film, 
causing it to puncture and short-circuit the lamp 
filament. In a moving-coil regulator this maxi- 
nium voltage is approximately 25% more than 
the full-load voltage. A switch in the socket 
operated by the insertion of the lamp in this 
socket short-circuits this film when the lamp is 
removed. Such film-cutout sockets are very sim- 
ple and inexpensive, and enable men with little 
training easily to renew the lamps, even under 
trying conditions of lamp location and_ bad 
weather. 

Maintenance and testing of series circuits are 
special only in that checks through the day are 
advisable in order to repair before dark any 
damage that mav have occurred during the hours 
of nonuse. Troubles usually show in the form 
of grounds and open circuits. Simple electrical 
tests locate troubles of this nature. They must be 
promptly removed to avoid damage to the lamps 
or interruption of service during the dark hours. 


MULTIPLE SYSTEMS—By Ward Harrison. 


The problem of securing street lighting most 
economically from multiple connections is one 
whose possibilities are far from exhausted, for 
miultiple street-lighting circuits and suitable con- 
trol devices have not as yet progressed to the 
same degree of standardization as those of the 
series type. In the past each individual case has 
been worked out, as far as possible, by adapting 
existing apparatus to meet the requirements. 

In. European cities multiple street-lighting 
systems are practically as common for both arc 
and incandescent lamps as are series systems in 
this country. Even here, where series circuits 
predominate, there are, notwithstanding, a large 
number of multiple systems in operation. 


ADVANTAGES OF MULTIPLE SYSTEMS. 


The following advantages which contributed 
to the standardization of multiple distribution 
for all other types of electric service apply also 
to street lighting. 

I. Widest choice in number and sizes of 
lamps to be connected to circuit. 

2. Ease of adding more lamps or lamps of 
higher wattage. 





3. Simplicity and low cost of fixtures and 
accessories. 

4. Safety. 

The matter of flexibility is of immediate im- 
portance in the problem of designing street 
lighting for American cities and towns. There is 
not only steady growth in population and area 
covered, but there are also unexpected demands 
from time to time for increased street-lighting 
service in given areas. The result, with series 
circuits of units of 50 to 100 lamps included on 
a single line, is that there must be an almost 
continual process of rearrangement and redi- 
vision of lamps among different circuits. In many 
cases service can only be provided after consid- 
erable delay and at relatively high cost, because 
existing circuits are so completely loaded that 
the addition of a few lamps makes necessary an 
extended revision of.the system. No such lim- 
itations attend when the street lamps are oper- 
ated from the general multiple distribution 
system. 

An additional advantage of multiple street 
lighting is that the multiple circuit is now used 
exclusively by central stations for every other 
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service. Were it:used generally in street lighting 
as well, the reduction in types: of. apparatus re- 
quired and the resulting: simplicity of operation 
would benefit both the electrical manufacturer 
and the central station. : 

There is an insistent demand for the extension 
of electric street lighting service in territory not 
now served by series lines, as, for example, in 
Ohio cities, where in the past a considerable 
portion of the lighting has been furnished by 
ratural gas, the supply of which is being rapidly 
depleted. In such territory the residences are, 
for the most ‘part, furnished with current from 
overhead circuits along the rear; lot lines, and 
the introduction of a pole along the street to 
carry the series circuit- has -often met with a 
decided protest from the property holders. On 
the other hand, the cost of underground con- 
struction, with ducts running parallel to the 
curb, is almost prohibitive, especially in view of 
the increasing frequency with which concrete 
driveways now cross the parking in residence 
districts. High-tension underground lines pass- 
ing through private property from the rear lot 
lines to the street also involve expensive con- 
struction if safety is to be assured. Taken alto- 
gether, the conditions point toward the use of 
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Cascade Control of Multiple Street Lamps Fed From 
Standard Distributing Transformers. 























low-tension multiple circuits from the pole lines 
in the rear to the posts on the street, brought out 
either overhead or underground, as occasion may 
require. Under these circumstances the under- 
ground construction may be in the form of a 
relatively inexpensive lightly insulated sheathed 
conductor protected simply by fuses at the 
transformer. Such a conductor is very much less 
expensive than that designed for high-tension 
work, and it can be installed without opening a 
wide trench across the lawn. If such a conductor 
is accidentally severed no serious harm can 
result, and the loss in itself is small. 


REMOTE CONTROL OF MULTIPLE CIRCUITS. 


Today if incandescent street lamps were to be 
operated throughout the twenty-four hours in- 
stead of at night only, there would be no discus- 


sion as to the desirability of connecting them to: 


the existing multiple distribution system, but the 
obvious difficulty in this practice lies in obtaining 
a thoroughly satisfactory method for turning the 
lamps on and off. Of course, wherever the load 
is sufficiently concentrated to justify a separate 
circuit from the substation, as in the case of 
many so-called white way installations in the 
business streets of cities, the lamps may be 
switched at the substation in the same way as in 
the case of series circuits. Usually, however, to 
bring the circuits back to the substation entails a 
prohibitive expense in copper and it is necessary 
to supply the lamps from several different trans- 
formers or feeders located nearer the lamps. 
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The simplest plan is, of course, to have the 
lamps turned on and off by hand through the 
agency of a patrol ‘messenger. When labor is 
cheap, as in some of the European’ and Asiatic 
countries, this has been found a satisfactory and 
economical solution. In this country there are 
many cities where the white ‘way lighting is 
turned on and off by the policemen on duty. 
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Pilot-Wire Relay-Switch Control. 





However, in view of the higher cost of labor in 
the United States and the extended distances 


between lamps, hand. control is less desirable. 

Most of the efforts toward the development of 
remote control of multiple street lamps on 110- 
220-volt circuits can be grouped under three 
general types of systems—cascading, relay 
switches operated from a pilot wire, and auto- 
matic clock or impulse-operated relay switches 
without separate control circuit. Diagrams illus- 
trating these three methods of remote control 
are shown. 

In the cascade method the section of lamps 
nearest the substation or control point are 
switched on and off by hand or a clock control 
switch. Energizing of this section serves to close 
a relay operating the switch for a second section. 
At the end of the second section is a’ similar 
relay which, being energized, closes the circuit 
for the third section of lamps, and so on. Open- 
ing the switch on the first section of lamps serves 
to de-energize the other sections of lamps in the 
same order. In the cascade system a failure of 
current supply in any section will turn out the 
lamps in succeeding sections of that cascade. 
However, this difficulty can be minimized by 
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Control by Automatic Clock or Impulse-Operated Relay 
Switches Without Separate Control Circuit. 











provision for hand operation of the switches in 
case of failure of one of the units. 

The so-called pilot-wire control utilizes a 
somewhat different principle for switching the 
lamps on and off. In this method lamps of the 
system are grouped in sections of suitable size to 
be controlled by a single switch and the separate 
switches are operated from a pilot wire which is 
energized from the substation or control point. 
The pilot wire can obviously be made of low 
current-carrying capacity since it does not carry 
thé lamp current but simply serves to energize 
the switch relays. Switch relays of several dif- 
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ferent models have been developed in connection 
with the pilot-wire control. The simplest type 
consists of a solenoid-operated switch, which is 
closed or opened, depending on whether the 
current is on or off the control wire. 

Another type includes a mechanism with on 
and off positions. With this, the first time the 
control wire is energized the lamps are lighted. 
The next time the lamps are turned off, and so 
on. Continuous application of current to the 
control wire is not necessary with this form, but 
there exists a possibility of lamps being left 
turned off when it was desired to have them 
on, or vice versa, due to the switches getting out 
of step. A pilot or signal switch at the control 
station has been suggested to obviate this uncer- 
tainty. Also, one manufacturer has provided for 
convenient hand setting of individual switches 
which might drop out of step. 

In an endeavor to avoid the objections raised 
against the impulse-operated switches of the type 
just described other forms have been developed 
which operate from impulses of different 
strength. In one of this type the solenoid has 
two plungers so adjusted that a certain current 
will lift one and close the circuit. The impression 
of double this voltage on the control circuit lifts 
the second plunger which releases the catch and 
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were often unreliable in operation, and therefore 
quite unsatisfactory ; however, there are avail- 
able at present time switches which withstand 
the severe conditions to which they are subjected. 
Again, time -clock switches may be had which 
are electrically wound and which may be set to 
change the time of switching the lamps auto- 
matically, according to a prearranged schedule of 
burning. Experience has indicated that clocks 
require a considerable amount of attention and 
regulation to keep them operating and in close 
agreement with each other. This factor, to- 
gether with the question of initial cost, has 
hindered the more extended use of these auto- 
matic devices. 

A tiny synchronous motor-operated clock 
switch requiring an almost negligible wattage, is 
also available for remote-control switching on 
a-c. circuits. This switch would find its best 
application in systems whose average frequency 
is well maintained and where there are but few 
interruptions of service. 

Quite a different and a more satisfying 
solution of the’ problem of providing an econom- 
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PERCENT RATED VOLTS 


Plan of Operating Street Lamps From Secondaries of a Residence- Voltage, Candlepower and Wattage Character- 


Lighting System. 


opens the lamp circuit. Such an arrangement 
using different impulses for the on and off posi- 
tion has the advantage of avoiding the possibility 
of switches falling out of step. For instance, 
when turning on the lamps the control circuit 
-can be given several impulses, if desired, without 
fear of leaving the switches in the wrong posi- 
tion. In order to reduce the wattage required to 
operate the switch to the lowest possible value 
and to be able to carry a large number on a 
single control circuit, the parts are made light in 
weight. Corrosion and the resultant failure of 
switches is avoided by sealing the entire mech- 
-anism in a glass bulb filled with an inert gas. The 
capacity of these small switches is limited, but 
where a heavy current is to be handled they can 
be used as relays to operate a circuit-breaker. 
Since the installation of a pilot or control 
circuit involves a certain amount of inconven- 
ience and expense, considerable attention has 
-already been directed toward the development of 
a remote-control switch system which would not 
require extra wiring beyond the necessary exten- 
-sion of the circuit from the feeders to the lamps. 
~One of the earliest devices for accomplishing this 
result was the clock or time switch. Early designs 


istics of Multiple Tungsten Lamps. 


ical'and satisfactory remote control for multiple 
street lamps would appear to lie in the develop- 
ment of a system of switch controls operated 
without pilot wires and without clock mechanism, 
but so arranged as to be actuated at will from 
the power station or control point. 

One remote-control switch now on the market 
is operated by “winking,” or quickly opening 
and closing the supply circuit. Where the other 
load carried on the same distribution system is 
of such character that a momentary interruption 
of power does not interfere with its operation, 
this method will work out successfully. 

Also, experimental apparatus. has been built 
showing the practicability of operating switch 
relays by varying the frequency of the alternat- 
ing-current supply a few cycles above and below 
normal. The opening and closing of the relay 
circuit may be controlled simply by the vibration 
of metal reeds similar to those in the familiar 
frequency meter, tuned to the proper frequencies. 
An arrangement of this kind would appear to be 
practical where there are no serious difficulties 
attendant upon momentarily changing the speed 
of the generators. 

Operation of the switch relays by means of 
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selenium cells has been suggested. The operation 
of such switches would, however, be entirely de- 
pendent ‘on the amount of daylight, and would 
not necessarily control the lamps according to the 
fixed hours of burning involved in many street- 
lighting contracts. iin 

The development of a phantom-circuit-oper- 
ated control switch would appear to have prom- 
ising possibilities. At present, however, the 
expense of the apparatus is too great to permit 
of an individual control for each lamp. 

It seems reasonable to believe, however, that 
apparatus operated without a pilot wire should 
soon be developed by means of which street 
lamps can be lighted and extinguished at will, in 
a manner which is not open to any of the fore- 
coing objections. At the same time it is evident 
that such a system, to be successful, must not 
involve a high cost per unit installed; also, it 
must not require the addition of any considerable 
amount of equipment on the 2200-volt lines; 
finally, its mode of operation, particularly if it 
involves the use of high frequency, must be such 
that there is no possibility of injury to trans- 
former insulation or to any apparatus forming 
« part of present standard distribution systems. 


LAMP CHARACTERISTICS. 
— 


The serious loss in light output when incan- 
descent lamps are operated at less than rated 
voltage is shown graphically herewith. Because 
of this characteristic it is essential with multiple 
systems that lamps be used whose ratings corre- 
spond closely to the voltage measured at the 
socket. In most cases with series systems the 
operation of all lamps at proper efficiency is 
assured if the current is maintained at the correct 
value at the station. In some multiple installa- 


CONSTANT-POTENTIAL SERIES 


Until recent years, street lighting in the United 
States has been almost exclusively by the high- 
voltage constant-current series system. Either 
direct current or alternating current and low- 
voltage constant-potential multiple systems have 
been used to a very limited extent only. This 
was for two reasons: one social-political, the 
other electrical. 

To the democratic character of the country, 
only such form of lighting appeared suitable 
which was applicable alike to the scattered sub- 
urbs as to the more densely populated center of 
the city. Thus high voltage had to be used, 
either a series system or alternating current with 
individual transformers. The latter was excluded 
at first by the absence of a satisfactory a-c. arc 
lamp and by the early high cost and low effi- 
ciency of the small individual transformers. 

The other reason was the electrical character- 
istics of the arc, which was the only illuminant 
of sufficient intensity and efficiency for street 
lighting. The arc is unsteady on constant poten- 
tial and requires a constant current or at least a 
circuit in which the voltage drops greatly with 
the increase of current. Thus, to operate an arc 
lamp on constant-voltage supply, a large series 
resistance or reactance'is necessary, which makes 
it inefficient and, with alternating current, greatly 
lowers the power-factor, and even then the light 
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tions a large number of lamps may be carried om 
comparatively long branches, so that there exists 
a considerable difference in voltage between 
sockets near the feeders and at the far end. This. 
difference in voltage may become so great that 
the expedient of using lamps of two or evem 
three different voltages is sometimes followed. 
Under these circumstances every lamp post must 
be marked with a symbol indicating the proper 
voltage of lamp to be used in the replacement of 
burnouts. In spite of this precaution, however, 
confusion of lamp voltages is very likely to arise 
unless the maintenance of the system is super- 
vised with unusual care. | 

The very slight inferiority of multiple lamps 
from the standpoint of efficiency is worthy of 
note. The depreciation in candlepower or falling 
off in light output during life is comparatively 
slight for the modern types of gas-filled incan- 
descent lamps. 

A fundamental reason for the’ increasing 
interest in multiple systems for street lighting is- 
the growing realization that with present series 
systems but a small part of the total cost of 
cperation per lamp per year (usually not more 
than one-third) is to cover the actual cost of 
light, 7. e., cost for current and lamp renewals, or 
electrodes; the major portion consists of fixed! 
charges on special equipment, floor space rental 
in substations, and proportionate charges for the 
use of pole lines and underground ducts. Further- 
more, these latter charges are abnormally high 
per kv-a. owing to the small load carried on the 
average series circuit. Both 2300 and 11,000-volt 
multiple circuits may be loaded at 400 to 4000- 
kv-a., while a 6.6-amp. circuit occupying an 
adjoining duct is usally considered fully loaded’ 
at 20 to 30 kv-a. 


SYSTEMS—By C. P. Steinmetz. 


is not as steady as when operating on a constant- 
current circuit. 

Of these two conditions, the first one required: 
high voltage, whether constant potential or con- 
stant current; the second one required constant 
current, which economically means series con- 
nection and high voltage. The first one still ap- 
plies with practically the same force as before, 
but the second one has entirely changed and thus 
makes a reconsideration and revision of our 
views on street lighting desirable at the present 
time. 

With the exception of the luminous arc, which 
by its high efficiency and superior quality of light 
holds its own, the arc lamp has practically dis- 
appeared from street lighting and the gas-filled’ 
Mazda lamp taken its place. With the dis- 
appearance of the arc lamp, however, disappeared’ 
the necessity of the constant-current circuit. The: 
gas-filled Mazda lamp is a dead resistance, 
equally stable on constant potential as on con- 
stant current, and while the necessity of using 
high voltage still remains. the need of converting” 
from constant potential to constant current has- 
ceased, and the high-voltage constant-potential’ 
street-lighting systems with gas-filled Mazda 
lamps thus have become possible and are in- 
creasing in frequency, either as high-voltage- 
constant-potential series systems, or as high- 
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voltage a-c. multiple systems with individual 
transformers. 

Unlike the carbon-filament incandescent lamp 
of old, which has a negative temperature co- 
efficient of resistance, the metal-filament Mazda 
lamp has a positive temperature coefficient, that 
is, with a change of circuit’ conditions in the 
Mazda lamp the voltage varies more than the 
current, while in the carbon-filament lamp the 
current varied more than the voltage. There- 
fore, in a.constant-potential circuit, the Mazda 
lamp—other things being equal—will have a bet- 
ter life than in a constant-current circuit having 
the same percentage fluctuation of current as the 
constant-potential circuit has fluctuations of 
voltage, while the reverse was the case with the 
old carbon-filament lamp. 

The regulation of the available constant-cur- 
rent systems, such as given by the moving-coil 
constant-current transformer, reactor or similar 
devices, is. amply close for the successful oper- 
ation of Mazda lamps. It is true that the incan- 
descent lamp is much more sensitive to current 
variations than the arc lamp was, and while arc 
lamps are not affected by momentary current 
variations of 50 to 100%, such as may occur in 
case of a surging of the circuit due to instability 
of the arc lamps, swinging grounds, etc., such 
current variations may be disastrous to the in- 
candescent lamp. 

However, in the constant-current Mazda lamp 
circuit, if reasonable care is taken of the insula- 
tion, the danger of surging hardly exists and it 
is only where Mazda lamps are operated in series 
with arc lamps and the circuit is overloaded and 
the arc lamps allowed to get out of proper ad- 
justment, that an impairment of the life of the 
‘Mazda lamp, due to current surges, may occur. 

As regards the regulation of constant-potential 
street-lighting systems, whether high-voltage 
series or multiple systems with individual trans- 
tormers, the problem of regulation of the voltage 
supply is eliminated by the fact tha. domestic 
lighting constitutes a large part of the load of the 
electric supply system and the voltage regulation 
satisfactory for domestic lighting is equally satis- 
factory for constant-potential (series or multi- 
ple) street lighting. 


Cutout Devices For SERIES SYSTEMS. 


Necessary in all series systems is a shunt pro- 
tective device, that is, a device keeping the cir- 
cuit closed in case one of the lamps open-circuits. 
Otherwise either all the lamps would go out or, 
if the the circuit voltage is high enough, arcing 
occurs and causes more or less damage. The 
simplest form of shunt protective device is the 
film cutout used very largely in constant-current 
incandescent lamp circuits. Usually, however, 
one of the two other functions are combined 
with the shunt protective device, to automatically 
restore operation and to maintain the regulation 
of the circuit. In incandescent lamp circuits the 
former is not necessary as an open-circuiting of 
the lamp means a burnout; the lamp then has to 
be replaced and when doing so the film cutout is 
renewed. In arc lamps, however, the arc not 
infrequently breaks momentarily and if then the 
film cutout shorted the lamp, it would be put out 
of service. Therefore, in arc circuits, as a part 
of the arc lamp, a shunt magnet is used for 
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closing the circuit through a starting resistance, 
the latter giving sufficient voltage drop to allow 
the arc to start again when the electrodes come 
together. 

In constant-potential series circuits, the oper- 
ation of the film cutout would reduce the circuit 
resistance, thereby increase the circuit current 
and impair the regulation and the life of the 
lamps. Thus the shunt protective device when 
operating must insert a resistance or reactance 
into the circuit such as maintains the total circuit 
impedance unchanged. For this purpose the 
same device may be used as in arc lamps, that is, 
shunt magnet and starting resistance, making the 
latter equal to the lamp resistance. Such is used 
it! the series operation of a number of arc lamps 
in d-c. circuits. Or a reactance may be used 
instead of the resistance, as in the series oper- 
ation of two flame-carbon arc lamps on constant- 
potential 110-volt circuits. 

The objection to this device is the use of 
moving parts and contacts, and as series incan- 
descent circuits are almost invariably alternating, 
as shunt protective device maintaining the circuit 
regulation, a shunted reactance is used which re- 
mains continuously in circuit and, when the lamp 
is in normal operation, by-passes only,a negligible 
current, operating below saturation; but when 
the lamp burns out the shunt reactance mag- 
netically saturates and thereby drops in reactance 
to the value required to maintain the regulation. 
A constant shunt reactance cannot give regula- 
tion, since with lamp burned out, but all other 
parts of the circuit the same, the total circuit 
impedance necessarily is higher, thus the circuit 
current lower, and the reactance in this case must 
decrease to maintain the same circuit impedance. 
However, with the lamp burned out, the voltage 
drop across the shunt reactance is much higher 
than with the lamp in operation, since in the 
former case the reactance voltage combines in 
approximate quadrature with the Temaining cir- 
cuit voltage. 

The requirements of such a regulating shunt 
reactance thus are: (1) with the lamp in oper- 
ation, to consume as little current and power as 
possible; (2) when the lamp opens, to drop by 
saturation to such a value of reactance as to give 
the same total circuit impedance as before and 
thus maintain the circuit regulation; (3) to 
maintain the circuit regulation over as wide a 
range as possible, up to at least 10 to 20% of 
burned out lamps, so as to give ample time for 
renewal. These requirements can be fulfilled by 
proper design in a very perfect manner. 

Such shunt reactance may be, and usually is, 
combined with other features. It may be used as 
an autotransf6rmer, so as to operate lamps of 
different current consumption in the same circuit 
or to operate a larger number of lamps in one 
circuit, without excessive voltage, by having the 
circuit current larger than the lamp current. Or 
it may be used as a transformer with sufficient 
insulation between primary and secondary so as 
to.make the secondary, that is, the lamp, a safe 
low-voltage circuit, especially when locating the 
transformer away from the lamp and grounding 
it. However, in this case care must be taken in 
the design of the transformer to guard against 
dangerous peak voltage. Assuming a 6.6-amp., 
300-watt lamp, the normal lamp voltage, and thus 
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transformer secondary voltage, then is 45.5 volts. 
On open circuit, that is, with the lamp burned 
out, the secondary voltage then would be of the 
magnitude of 100 volts effective. However, the 
voltage wave may be very greatly distorted by 
saturation, having high-voltage peaks at the mo- 
ment of magnetic reversal reaching into danger- 
ous values. 


DISADVANTAGES AND ADVANTAGES OF CONSTANT- 
POTENTIAL SERIES SYSTEMS. 


The foremost disadvantage of the constant- 
potential series system is its lesser flexibility. 
From a constant-current transformer any num- 
ber of lamps can be operated, with equally good 
regulation, from full load down to a fraction of 
it—though it is economically undesirable to oper- 
ate a constant-current transformer much below 
full load, as with decreasing load the power- 
iactor rapidly decreases. In a constant-potential 
series system, however, the number of lamps is 
given by the circuit voltage. Thus from a 2300- 
volt constant-potential supply could be operated 
2300/45 = 51 300-watt, 45-volt lamps, neither 
more nor less. This limitation is overcome by 
the use of transformer taps and idle regulating 
reactors. Thus, consider a 100-lamp circuit 
operated from an ordinary constant-potential 
‘ransformer with 4500-volt secondary; giving 
‘the transformer secondary one 4% and two 8% 
laps, and using up to three idle reactors in series 
‘o the circuit, would give a 20% range of load, 
which probably would be sufficient for most 
purposes. 

A further disadvantage of the constant-poten- 
tial system is its sensitivity to grounds. If two 


dead grounds occur in the same circuit and - 


thereby short-circuit a part of the circuit, the 
current in the remaining part of the circuit is 
increased, and if the short-circuited part of the 
circuit is considerable, all the lamps in the re- 
maining part of the circuit may be burned out. 
How serious this is depends on the quality of the 
circuit. However, with any reasonably well built 
and operated circuit, the probability of two dead 
erounds in the same circuit should be so remote 
as hardly to require much consideration. 

On the other hand, the great advantages of 
the constant-potential series system are its, high 
power-factor af 95 to 99%, the better efficiency 
and especially that it requires no station appa- 
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ratus, such as constant-current transformers but 
can and would be operated from a transformer 
or a pole in the distribution system, just like 
domestic lighting, and the mass of lines or cables 
running back to the stations which are character- 
istic of the usual constant-current systems, due 
to the limited power per circuit, thus is elim- 
inated. 

In such a constant-potential series lighting sys- 
tem, all the street-lighting circuits may be oper- 
ated from one single feeder or a few feeders, 
which are connected or disconnected from the 
station at the proper time. While an advantage 
over the use of a separate feeder from the station 
for each street-lighting circuit, this is not as 
simple and convenient as connecting the constant- 


potential transformers on the poles in the street- 


lighting districts to the domestic lighting feeders 
in their respective territory. This latter, how- 
ever, requires some means of connecting and dis- 
connecting the street-lighting transformers at 
the proper time of starting or stopping the street 
lights, since the domestic lighting feeders are 
continuously alive. 


ARRANGEMENTS FOR DISTANT CONTROL. 


Such may be done by cascade operation, that 
is, having the street-lighting circuits overlap, and 
each start the next one, the first being started 
from the station. This may introduce some com- 
plications and limitations of the location of the 
transformers, and has the disadvantage that if 
cne switch fails, all the circuits beyond it are 
out of service. 

Or time switches may be used, that is, switches 
operated by a clock located on the pole at the 
transformer. Such clocks, however, when ex- 
posed to weather are not always as reliable as 
desirable. 

Or a pilot circuit may be used, that is, a low- 
voltage direct-current circuit carried to all the 
switches. This means an additional circuit. 

Another method, which in many cases is very 
promising, is the use of the phantom switch, that 
is, a switch operated with direct current by a 
polarized relay, so that one direction of the direct 
current closes it, the opposite direction opens it, 
with the direct current sent to the switch over a 
phantom circuit, such as are extensively used in 
telephony. That is, a direct current is sent 
through a balanced reactance in the station, into 





GENERAL SUMMARY OF THE THREE SYSTEMS. 


I—Constant-Current Series Sys- II—Constant-Potential Series I[1]—Constant-Potential Mul- 
tem. System. tiple System. 
i. Type of lamps. Arc lamp or incandescent lamp. Incandescent lamps only. Incandescent lamps only. 
’, Station appa- Constant-current transformer or No station apparatus. No station apparatus. 
ratus. reactor, etc. ; 
°. Number of sta- A separate circuit for every No special circuits from sta- No special circuits from sta- 
tion circuits. lighting circuit. tion. tion. 
!. Number of wires Single-wire circuit. Single-wire circuit. Two-wire circuit. 
per circuit. 
\. Accessories at Film cutout, or autotransformer, Autotransformer or series Constant ~potential trans- 


lamp. or series transformer. transformer. former. 
6. Size of circuits. Limited number of lamps per Limited number of lamps Unlimited number of lamps 
circuit. per circuit. per circuit. 
7. Flexibility. Great flexibility in number of Lesser flexibility. Great flexibility in number 
lamps. of lamps. 


80 to 85% with incandescent 90 to 99%. Practical unity. 
lamps, 70 to 75% with arc 
lamps. 
High voltage at lamp except High voltage at lamp, except Low voltage at lamp. 
when using transformer. when using transformer. 


8. Power-factor. 


9. Safety. 
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the neutral of the a-c. distribution system, and 
as the switch passes from the a-c. neutral through 
another balanced reactance to the relay which 
operates the switch. Such an arrangement per- 
mits electrical long-distance operation without 
any additional circuit. It is not applicable in 
circuits with grounded neutral. However, in 
primary distribution circuits a grounded neutral 
is hardly ever used. 

Comparing then the three types of high-voltage 
street-lighting systems—the constant-current 
series system, the constant-potential series sys- 
tem, and the constant-potential multiple system 
—we can present their relative characteristics. in 
the accompanying summary. 





CENSUS REPORT ON THE TELE- 
PHONE INDUSTRY. 


Figures for the Year 1917 Show the Striking Devel- 
opment of American Telephone Utilities. 


According to the report about to be issued by 

the Bureau of the Census showing the results 
of the census of telephones covering the year 
1917, there were then in the country 53,234 sep- 
arate telephone systems and lines. These lines 
and systems operated 28,827,188 miles of wire 
in the United States—enough to girdle the earth 
at the equator 1153 times—and connected 11,- 
716,520 telephones and 21,175 public exchanges. 
The messages sent over these wires aggregated 
the stupendous total of nearly 22 billion, or, to 
be exact, 21,845,722,355. Figured on the esti- 
mated population of the country in 1917, this 
gives 2II messages per annum to every man, 
woman and child. 
‘ The industry in 1917 gave employment to 
262,629 persons, of whom 171,119, or over 65%, 
were women. The sum paid out in salaries and 
wages amounted to $175,670,449. These em- 
ployes operated plants and equipment valued at 
$1,492,329,015, which yielded operating and non- 
operating revenues of $391,499,531. 

The report discusses the development of the 
telephone industry, telephone equipment and 
traffic ; offers interesting comparisons between the 
Bell and other systems, and between the tele- 
phone system as a whole and the telegraph sys- 
tem; and it also gives important financial statis- 
tics of the industry. Detailed figures are presented 
for 1917 by states and geographic divisions and 
comparative statistics for earlier years. The sta- 
tistics for 1917 are believed to be more accurate 
than for any previous census, due to the uniform 
system of accounts provided for telephone com- 
panies by the Interstate Commerce Commission, 
which have been in use since Jan. I, 1913. 

The Bell telephone system controlled over 
four-fifths of the total wire mileage, employed 
over three-fourths of the employes of the indus- 
try, paid over four-fifths of the total bill for 
salaries and wages, and received nearly four- 
fifths of the total revenue. 

Over three-fifths of all the telephones in the 
United States bore the “Bell” sign, and two- 
thirds of all persons who were “wanted on the 
wire” were wanted on a Bell wire. The domi- 
nating part that the Bell system plays in the 
industry may be further illustrated by the fact 
that of all the other systems reported, 96.1% 
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reported annual incomes of Jess than $5000 dur- 
ing 1917. 

Comparisons with previous censuses bring out 
in a striking way the remarkable development of 
the industry. During the decade 1907-1917, wire 
mileage increased 129%, the number of tele- 
phones 102.8%, the number of messages 90.5%, 
these figures being for systems having incomes 
of $5000 or more. 

A comparison by geographic divisions brings 
out the fact that considerably more than one-half 
of the telephone systems reporting annual in- 
comes of $5000 or more in 1917 were located in 
the Middle West, while systems and lines report- 
ing incomes of less than $5000 were found in the 
largest numbers in the western states of the 
central groups. 

The financial statistics of the report show that 
while the revenue of the telephone companies has 
more than doubled during the decadé 1907-1917, 
the expenses have increased at. an even more 
rapid rate. Much of the increase in expenses 
was due to increase in salaries and wages paid. 
These had advanced from 47.4% of the total 
expenses in 1912, to 54.2% in 1917. For systems 
reporting annual incomes of more than $5000 in 
1917, the average total revenue per telephone was 
$38.41, average net income per telephone $6.13 
and average surplus per telephone $1.46. 

This report of-the telephone industry is. part 
of the “Census of Electrical Industries” which 
was taken in 1918, covering the fiscal year 1917. 

The first census of the telephone industry was 
taken in connection with the decennial census in 
1880, only two years after the first public tele- 
phone exchange was opened for business at New 
Haven, Conn., on Jan. 25, 1878. In 1890 a census 
of telephones was again taken with the regular 
decennial census, but for 1902 and for every fifth 
year since a census of electrical industries, which 
includes telephones, has been taken. The devel- 
cpment of the industry, therefore, is shown from 
its infancy by these successive census reports. 





ELECTRIC STEEL OUTPUT GROWS. 


The number of electric furnaces for steel 
making in the United States, at the start of the 
current year, was 323, and in Canada 40, com- 
pared with 287 and 43, respectively, a year ago. 
It is estimated that the total number of electric 
furnaces in the world at the opening of 1920 was 
875, compared with 815 in 1919, and 140 the 
middle of 1912. 

World output of electric steel in 1918 was 
1,155,273 tons, of which the United States con- 
tributed 511,364 tons, with 221,824 tons from 
Germany, 147,922 tons from Great Britain, and 
Canada fourth with an estimated tonnage of 
120,000 tons. Other countries producing electric 
steel were Austria-Hungary, France, Italy and 
Sweden. In 1913 the world production of.electric 
steel was 182,433 tons, of which Germany had 
101,755 tons. , 

Sweden and Italy are the leading producers of 
electrically made pig iron. Their output was ap- 
proximately 120,000 tons in 1917, about equally 
divided. In 1918 Canada made about 30,000 
tons synthetic pig iron in electric furnaces and 
in the past four years France produced an esti- 
mated aggregate of about 150,000 tons. 
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Combination Monorail and Telpherage Coal-Handling System. 


Equipment for Handling Coal and 
Ashes in Power Plants—III. 


Operating Features of Continous Belt, Hoist, Skip Hoist 
and Telpherage Apparatus—Advantages and Disadvantages 


By ROBERT JUNE 


In our preceding discussions we have consid- 
ered the advantage of coal and ashes from the 
standpoint of elimination of uncertain labor ele- 
ment, increase of coal storage capacity, and re- 
duction of handling costs, and have called atten- 
tion to the necessity for expert advice and 
detailed study in the selection of methods and 
equipment for any particular plant. 

In the preceding discussion it was shown that 
the fundamental requirement of any proposed 
installation is that it shall satisfy the OMI < H 
formula ; that is, that the operating costs O, plus 
maintenance costs M, plus interest on _ total 
money invested J, of the system which it is 
planned to introduce, shall be less than the cost 
H of doing the same work by hand or by some 
other system. We have indicated that it was 
generally preferable, though not always neces- 
sary, to divorce the coal and ash handling on ac- 
count of the destructive abrasive qualities of 
the ash. 

Taking up the various types of equipment, 
spiral, flight and scraper conveyor, aprons and 
V-buckets and pivoted over-lapping dump 
buckets have been considered, finding that the 
latter, although the most expensive system to 
install of any of: the chain types, is generally 


regarded by power plant specialists, in both the 
operating and consulting fields, as the most 
economical for medium and large sized boiler 
plants. 

Leaving the chain group we now come to con- 
tinuous belt conveyors. 


ConTINUOUS BELT CONVEYORS. 


Here is a type of equipment possessing the 
distinct advantage over any previously consid- 
ered, of being driven from any point in its 
length. The importance of this feature will de- 
pend upon individual conditions but it should 
never be overlooked in planning a system for an 
existing plant. Further notable advantages are 
the simplicity of drive—a motor with connecting 
belt to one of the pulleys, generally sufficing, the 
almost unlimited capacity—the width of the belt 
depending only upon sufficient fiber stress in the 
materials of which it is composed and the flex- 
ibility of the system. Conveyors 700 or 800 ft. 
from center to center and capable of handling 
400 to 500 tons per hour are in successful use. 
The angle of repose of the material is the only 
limiting factor to the inclinations at which belt 
conveyors may be operated. 

In the Robins belt conveyor, which is typical 
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of the best design and construction practice in 
this type, the material is discharged where needed 
by automatic tripping devices. The trippers con- 
sist essentially of two pulleys, one above and 
slightly over the other, the belt running over the 
upper and under the lower one, the course of 
the belt resembling the letter “S.” The material 
is discharged into chutes on the first downward 
turn of the belt. The trippers may be movable 
or fixed, single or in series. Movable trippers 


are used when it is desired to discharge the load - 


evenly along the entire length, as, for instance, 
in a continuous row of bins, while fixed trippers 
are employed where the load is to be. discharged 
at certain and somewhat separated points. The 
movable trippers are made in two forms, “hand- 
driven” and “automatic.” In the former they 
are moved from point to point by means of a 
kand crank. The “automatic” tripper is pro- 
pelled by the conveying belt through the medium 
of gearing. It reverses its direction automatic- 
ally at either end of the run and travels back and 
forth continuously distributing its load. It can 
be stopped, reversed or made stationary at will. 

As the material is actually carried it is possible 
to operate belt conveyors at much higher speeds 
than are possible with drags or any other types 
' of carrying conveyors. The capacity of belts is 
therefore relatively much greater than those of 
other types of conveyors. It is the present 
writer’s belief—a belief concurred in by many 
engineers but not, be it noted, by all—that belt 
conveyors should never under any circumstances 
be used for the handling of ashes for the fol- 
lowing reasons: 

1. High initial cost of installation. 

2. Necessity for thoroughly quenching ashes 
before placing on conveyor to avoid destruction 
of belt by heat. 

3. Rapid destruction of belt, caused by abra- 
sive nature of ash. There is an extremely good 
possibility of having to replace belts used fot 
" conveying ashes every six months, thus running 
the cost of maintenance up beyond all reason. 

The power required to operate belt conveyors, 
as stated by C. K. Baldwin, is explained in the 
following empirical formulas: 

For level conveyors: Hp. = CTL/r1ooo. 

For inclined conveyors: Hp. = CTL/1000 + 
TH/t1000. 

C = constant as in Table I. 

T = load in tons (2000 Ibs.) per hr. 

L = length of conveyors between centers. 
H = vertical lift of material. 


TABLE I. 


Width of belt,ins. 12 16 20 24 28 32 36 
Constant “C” ..0.234 0.220 0.205 0.195 0.175 0.163 0.157 
Additional hp. re- 

quired for each 


tripper ...... 0.50 0.75 125 15 225 2.75 3.25 
TABLE II. 

Additional power to be added to results of formula 
for friction of conveyor ends and driver. 
Length of conveyor, in ft 25 50 75 100 200 500 
Additional power required, in %..80 50 30 20 10 4 

Belt conveyors may be regarded as _ better 
adapted to the requirements of large plants than 
to small, ~ 


Hoists. 


Of the various systems of hoists, such as hoist 
and hand car, hoist and cable car and hoist and 
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trolley we can, in a general discussion such as 
the present, dismiss the first two since although 
there are several prominent installations of both 
types in the United States and Canada, the total 
number is comparatively lisnited and it is ap- 


* parent that these are types not likely to survive. 


Hoist AND TELPHERAGE. 


The telpher is a type of hoist deservedly popu- 
lar for small and medium sized, as well as large 
plants. In many ways the installation of the 
hoist and trolley system appeals as one of the 
most logical and desirable solutions of the coal 
and ash handling problem. It is of course used 
in connection with bucket or belt conveyors as 
well as without. Where coal storage is desired 
and space adjacent to the boiler-room is avail- 
able, the hoist and trolley systems will generally 
prove the most economical installation and its 
possibilities should be thoroughly canvassed. 

Fig. 1 shows a form of monorail and telpher- 
age coal-handling installation at the Winona 
plant of the Wisconsin Railway, Light & Power 


Co. With this method, if the coal car is of the © 


dump. type, the contents are discharged directly 
into the coal pit from which the coal is removed 
by grab bucket and transferred either to the 
overhead bunker or to the storage pile. If the 
coal car is of the gondola type the coal is re- 
moved directly from the car by the grab bucket. 
The bucket is hoisted and carried on the trolley 
into the building over the screen hoppers where 
it discharges its contents; the finer particles fall 
directly into the bunker and the larger lumps are 
automatically delivered to the crusher. The grab 
bucket will take about 98%. of the coal in the 
car, leaving only 2% to be handled by hand. Coal 
is fed to the stokers by means of a traveling 
electric hopper which receives its supply from 
the overhead bunkers. The present capacity of 
the plant is 50 tons per hour taken from the car 
or pit to stock pile. 

Where it is possible to use the telpher without 
employing some additional type of conveyor, 
notable economies in costs of handling can be 
effected. It would be hard to imagine a more 
effective or economical system for unloading 
coal from cars, storing it and supplying it to a 
battery of eight boilers than that illustrated in 
Fig. 1. An excellent feature of this system is 
that where an old boiler room is concerned, it 
can frequently be installed with fewer changes 
and at much less expense than would be possible 
with belt or bucket conveyors. 

The hoist and trolley is one of the best forms 
of ash handling equipment for use where ashes 
are produced in large quantities and are to be 
carried to a considerable distance from the 
plant. It is also an exceptionally good method 
for taking care of large, hard clinkers, which 
cannot be broken small enough to be handled in 
other types of conveyors. For this reason, it is 
particularly adapted to use with gas producers 
or other furnaces in which large clinkers and 
wet ashes are produced. In installing this class 
of equipment, the tracks should be so arranged 
that the bucket can be dropped directly into the 
ash pit or directly in front of the:ash door in 
hand-fired plants. The buckets should also be 
of sufficient capacity to remove the entire ac- 
cumulation of ashes in one pit at one loading. 
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LocoMOTIVE CRANES. 


For small.and medium sized plants, where nor- 
mal coal storage is desired, the locomotive crane 
is entitled to consideration. Making comparisons 
as between the locomotive crane and the 
hoist and trolley systems, local conditions and 
comparative costs of installation and operation, 
as worked out for the particular plant under con- 
sideration, will govern the choice. 


Sxip Hoists. 


As skip hoists are primarily ash conveyors we 
are brought in discussing them to a consideration 
of the desirability of divorcing the ‘coal and ‘ash 
handling system. As a general proposition, this 
separation of the systems is emphatically de- 
sirable.. Coal is, by nature, graphitic’and causes 
little wear to the conveyor. Ashes, however, are 
abrasive and may in addition be red hot or drip- 











Skip-Hoist Coal-Handling Installation. 


ping wet. The abrasive quality produces exces- 
sive wear on chain conveyors. Red-hot ashes 
are practically certain to produce distortion and 
to some extent, disintegration of the equipment. 

A chain conveyor system which will -handle 
both coal and ashes is expensive to install, ex- 
pensive to operate and expensive to repair. The 
ashes get in the chain joints and therefore the 
system is subject to the abrasive action of the 
ashes even when handling coal. When handling 
ashes, the entire apparatus must make a complete 
circuit in order to convey the ashes a short dis- 
tance. Frictional losses are comparatively large 
for the work accomplished. Furthermore, in the 
usual installation no‘ashes can be removed when 
coal is being handled, or vice versa, and it is 
extremely likely that occasions will arise with 
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considerable frequency when the equipment. is 
urgently needed for both services simultaneously. 

If separation of the systems is a logical pro- 
cedure, the skip hoist is likewise a logical equip- 
ment for ash removal. The apparatus consists 
usually of a bucket running on inclined or ver- 
tical tracks and hoisted by means of a steel 
cable attached to’a winding machine. The bucket 
consists merely of a rectangular steel box open 
at the. top and fitted with guide rollers and 
hoist bale. 

The. winding machine is usually driven by an 
electric motor. The bucket is started upward by 
a pull on the starting rope or pushing a button. 
It discharges and returns automatically to the 
pit, where it stops. In some cases the skip 
reciprocates continually and is automatically 
filled. 

The skip hoist is the best and most commonly 
used ash-hoisting device for the larger plants. In 
connection with a small push or electric car to 
collect ashes from hoppers under the boilers, it 
possesses the following advantages: 

1. Durability—Ashes, can be handled either 
wet or dry, hot or cold. The skip bucket is not 
materially affected by any of these conditions, 
as are chain joints, elbows, exhausters, etc., con- 
stituting other types of ash-handling equipment. 
The hoist itself, being the only part that can be 
injured by the ashes, is always placed in a posi- 
tion remote from the skip so that dust or dirt 
cannot reach it. _ 

2.. Adequate Capacity.—A’ 35-cu. ft. trolley 
ash hopper car on 130-ft. haul, traveling 400 ft. 
per minute, can make a round trip (260 ft.) in 
two minutes, including filling and dumping, as- 
suming that ashes will flow by gravity into car. 
This equals 20'tons per hour for the extreme 
haul or: 40 tons per hour for average haul... A 
skip, consisting of two buckets, one going up 
while the other is coming down, can make a trip 
in go seconds, including filling and dumping. If 
buckets are 35 cu. ft. capacity each, the capacity 
would be 28 tons per hour at 50 cu. ft. per ton 
and s5o-ft. lift. Plants producing large quan- 
tities of ashes are thus easily served. 

3. The car and skip method is about the only 
successful method for handling extremely large 
and hard clinkers. The clinkers handled by this 
system need little breaking. 

4. Power is used only when ashes are being 
actually hoisted and is not wasted while ashes 
are being brought to the hoist. 

5. The skip hoist can easily be designed and 
constructed so that it can be loaded or dumped 
at different levels. In this way it is possible to 
handle ashes from boilers on different levels in 


‘the same hoist, likewise to discharge them. 


A disadvantage of the skip hoist is a com- 
paratively high initial cost so that the economical 
value of the installation is questionable where 
there is less, say, than 3000 hp. of boilers to 
serve. A further disadvantage is that the ashes 
must be moved from the boilers to the hoist by 
manual labor. The car and skip hoist system 
should never be considered for installation in a 


' plant that is not provided with ash pits from 


which the ashes can be dumped. directly into the 
cars, otherwise too, much labor is required. . 


(To be concluded:) 


































112 ELECTRICAL REVIEW 





ASSISTANTSHIPS IN ENGINEERING 
EXPERIMENT STATION. 





Openings for 16 Graduate Research Positions at 
Experiment Station of University of Illinois. 


To assist in the conduct of engineering re- 
search and to extend and strengthen the field of 
its graduate work in engineering, the University 
of Illinois maintains 14 research graduate assist- 
antships in the Engineering Experiment Station. 
Two other such assistantships have been estab- 
lished under the patronage of the Illinois Gas 
Association. These assistantships, for each of 
which there is an annual stipend of $500 and 
freedom from all fees except the matriculation 
and. diploma fees, are open to graduates of ap- 
proved American and foreign universities and 
technical schools who are prepared to undertake 
graduate study in engineering, physics or applied 
chemistry. 

An appointment to the position of research 
graduate assistant is made and must be accepted 
for two consecutive collegiate years, at the ex- 
piration of which period, if all requirements have 
been met, the degree of Master of Science will 
be conferred. Not more than half of the time 
of a research graduate assistant is required in 
connection with the work of the department to 
which he is assigned, the remainder being avail- 
able for graduate study. 

Nominations to these positions, accompanied 
by assignments to special departments of the 
Engineering Experiment Station, are made from 
applications received by the director of the sta- 
tion each year not later than the first day of 
March. The nominations are made by the ex- 
ecutive staff of the station, subject to the ap- 
proval of the president of the University. Nomi- 
nations are based upon the character, scholastic 
attainments and promise of success in the prin- 
cipal line of study or research to which the can- 
didate proposes to devote himself. Preference 
is given those applicants who have had some 
practical engineering experience following the 
completion of their undergraduate work. Ap- 
pointments are made in the spring and they be- 
come effective the first day of the following Sep- 
tember. Vacancies may be filled by similar 
nominations and appointments at other times. 

The Engineering Experiment Station, an or- 
ganization within the College of Engineering, 
was established in 1903 for the purpose of con- 
ducting investigations in the various branches of 
engineering, and for the study of problems of 
importance to engineers and to the manufactur- 
ing and industrial interests of the state of Il!inois. 
Research work and graduate study may be un- 
dertaken in architecture, architectural engineer- 
ing, ceramic engineering, chemistry, civil engi- 
neering, electrical engineering, mechanical engi- 
neering, mining engineering, municipal and sani- 
tary engineering, physics, railway engineering 
and theoretical and applied mechanics. 

The work of the Engineering Experiment Sta- 
tion is closely related to that of the College of 
Engineering and the heads of departments in the 
college constitute the executive staff of the sta- 
tion. Investigations are carried on by members 
of the station staff and also by members of the 
instructional staff of the College of Engineering. 
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Additional inform2tion may be obtained by 
addressing C. R. Richards, dean and director, 
Engineering Experiment Station, University of 
Illinois, Urbana, III. 





ELECTROLYTIC DEPOSITION OF IRON 
ON STEEL. 





Results of Extended Experiments Reported to the 
Faraday Society in London, England. 


Lieut. W. A. MacFadyen, in a paper consid- 
ered by the Faraday Society in London, England, 
on Dec. 15, described experiments in regard to 
iron deposition which were carried out with the 
purpose of determining the most suitable meth- 
ods of obtaining thick and adherent deposits of 
this metal on steel bases. He sought to obtain 
data on which an industrial process could be 
built up, for the purpose of. salvaging worn steel 
arts by electroplating them with iron. An 
aqueous solution of ferrous ammonium sulphate 
was the electrolyte used, and it was found that 
while excellent results could be obtained from 
dilute solutions at the normal room temperature, 
deposition could only be carried out very slowly ; 
with a concentrated solution, however, equally 
good results were obtained at about seven times 
the rate usable in the former case. Varying 
acidity of the solution proved to have a great 
effect on the deposits and the best results were 
given by an electrolyte made about 0.005 normal 
with respect to sulphuric acid. By heating the 
bath to a temperature of 60 deg. Centigrade, 
deposition from a concentrated solution could be 
carried out satisfactorily at a rate of up to 50 
times that which was possible in the case of the 
dilute cold solution. 

Iron can be deposited direct onto steel and 
subsequent heat-treatment produces an adhesion 
of the deposit to the basic metal very much bet- 
ter than the best attainable by simple plating, 
and the deposited iron is much tougher than be- 
fore treatment, although it is considerable softer. 
Such deposits can also be case-hardened with 
good effect. 





POWER PLANT IN ITALY DE- 
STROYED. 


The electric power plant and the water supply 
station at Padua, Italy, which cost about $600.- 
000, collapsed recently and fell into the canal. 
During an air raid in February, 1918, three 
bombs were dropped near the structure. One fell 
alongside the water gate at one end, another 
against the foundations of the water exit canal at 
the opposite extremity, while a third bomb dam- 
aged another part of the building. A movement 
and cracks were noticed, and two engineers who: 
examined the building discovered a crevice in a 
big wall, for which props were urgently ordered. 
But before these could be placed in position the 
structure showed signs of tottering. The work- 
men called the engineers, and the latter ordered 
all the men out of the building. Gradually a huge- 
crack opened in the central wall, which toppled’ 


slowly forward, and eventually half of the huge. . 


building, with all its machinery, fell into the- 
canal. The rest of the building fell in shortly- 
after. : 
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Editorial Comment 








Making Use of Electricity Safer 


That electricity is a frequent source ci fire, 
resulting in a small fire loss individually bui a 
loss very large in the aggregate, is a fact that 
should be realized. And once realized, the hazard 
should be appreciated and the remedy acted upon 
with all the vim that the electrical industry can 
muster. We might say that when this occurs the 
fire hazard of electricity will be diminished enor- 
mously. 

It is an alarming fact that in 1917 electricity 
was the chief single cause of fire in 18 states 
and the second cause in 11 other states, the total 
lass for the year being $18,885,552. In 1918 
electricity was the chief cause of fire in 12 states 
and second in Io states, the total loss being 
$20,780,307, which exceeded all other single 
causes as a destroyer of property.’ 

One of the outstanding features of the time is 
the large sale of electrical appliances, each season 
seing an unprecedented demand and a supply 
that cannot meet the need. It is stated by insur- 
ance interests as a fact that about one hundred 
fires are caused every day by electrical appli- 
ances, and it is probably safe to believe that many 
more occur, although they are not reported be- 
cause so small. 

Carelessness and thoughtlessness on the part 
of those installing, operating and maintaining 
electrical equipment is accountable for much of 
the damage to persons and property; while care- 
lessness, thoughtlessness and ignorance on the 
part of the public, and for which it is not entirely 
tc blame, is another cause. Altogether the result 
is that unless something is done to combat the 
fire hazards of electricity the growth of elec- 
tricity supply may encounter opposition instead 
of encouragement in. electrifying the home and 
elsewhere by the fire insurance interests. Apropos 
this same matter, an editorial on this subject in 
the ELectricaL Review of May 18, 1918, is as 
true today as then. It pointed out that education 
was the keynote of the situation. 

Education does not mean hiding facts. It 
means facing them. And the enormous fire loss 
due to electricity improperly used and abused 
will continue to exist until its dangers are appre- 
ciated and safer methods and sounder practices 
are developed. This can be brought about by 
education and education only. Legislation will 
not do it—for can legislatures prevent a woman 
from leaving her electric iron turned on while 

standing upon some fabric? Can legislation stop 








such thoughtless things as this and are such 
things not legion? 

The remedy lies in education. And those best 
able to carry on such propaganda, advertising or 
education are the central stations. The editorial 
already referred to is sound, and had it been fol- 
lowed, considerable of the fire loss due to elec- 
tricity during the last year or so would not have 
occurred. The Western Association of Elec- 
trical Inspectors is undertaking magnificent work 
to make wiring safer. The Underwriters’ Labor- 
atories are doing magnificent work in making 
apparatus safer. But are the central stations, as 
a whole, doing anything to make use of electricity 
safer by educating the public as to the need for 
less carelessness, less thoughtlessness ? 

The fire underwriters are vitally concerned 
with reducing fires, it matters not how caused. 
The electrical industry is no less vitally con- 
cerned in increasing the use and preventing the 
abuse of electricity. The public must be taught 
that proper use makes electricity the safest me- 
dium. The electrical industry can best do the 
teaching. Otherwise the fire underwriters will 
eventually have to exert pressure that will hinder 
and not help things electrical. 





Street-Lighting Systems 

Street lighting is the oldest branch of the elec- 
tric lighting field and probably the ,most con- 
sérvative. One reason for this is that it is largely 
dominated by municipal authorities and our 
municipalities are proverbially almost penurious 
ir. their street-lighting as well as @ther appro- 
priations and therefore rapidly progressive de- 
velopments are not to be expected. Therefore 
no radical changes were made in the character of 
street-lighting circuits for a great many years 
until the adoption of the tungsten incandescent 
lamp in place of the obsolete types of arc and 
carbon-filament lamps became quite general. It 
was then realized that the standard series con- 
stant-current circuit was no longer essential and 
in many cases could with considerable advantage 
be replaced by a modification thereof incor- 
porating certain features of multiple distribution. 
Such composite circuits, as well as occasionally 
straight multiple circuits, therefore came into 
some vogue. Consequently it was very fitting to 
review the status of development to find out 
whether any new standardization of circuits 
could now be made. 

Such a review of street-lighting circuit devel- 
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Opment was made by the American Institute of 
Electrical Engineers at its Chicago meeting last 
week, an extended report of which appears in 
other parts of this issue. 

A few of the salient facts brought out in these 
three excellent papers may be mentioned and 
commented on here. The first is that it is too 
early to effect general standardization of cir- 
cuits. Each of the three principal types has ad- 
vantages that adapt it for particular service and 
it is therefore very likely that we shall find each 
type used for many years to come. It is just as 
certain, however, that in the future we shall see 
greater use made of multiple and of mixed or 
composite systems, especially the latter because 
of their greater safety as compared with straight 
series systems. . 

The use of straight multiple and of certain of 
the composite systems would rapidly increase if 
there were available a simple, relatively inexpen- 
sive and dependable method of effecting remote 
control. Several methods are already developed, 
_ but in the opinion of some engineers further 
development in this line is hoped for. We do 
not doubt but that such development will take 
place so that the street-lighting circuits of the 
future will not have to be brought back to the 
power house or substation for control purposes 
nor be dependent on manual patrolling. 

An objection against straight multiple sys- 
tems is that on long branches the potential drop 
is quite heavy at the remote end of the branch 
and the distant lamps consequently do not re- 
ceive the proper voltage unless great care is 
exercised in selecting lamps of progressively 
lower voltage from the beginning to the end of 
the circuit. This is a valid objection where the 
brancH must be fed from one end. It is fre- 
quently possible, however, to feed one side of 
the circuit or branch from one end and the other 
side from the other end, this being especially true 
where a branch runs around an entire block or 
two and is fed from a trunk circuit on a main 
street passing many such block circuits. 





Power-Plant Architecture 

Every utility should be the pride of the com- 
munity. And "every community should be the 
pride of the utilities—representative of the result 
of service and development brought about by 
their public service. Under such conditions har- 
mony is bound to reign, mutual regard exists 
and utility and community go along together 
with the same aims and co-ordinated effort. 

The public is often justified in looking to its 
utilities with pride; for prosperity is contagious, 
and a successful utility helps a community to 
more success, and vice versa. Just as citizens, in 
the smaller cities and settlements especially, look 
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tc their post office and city hall with civic pride, 
so also do street railway, telephone and other 
utilities call frequently for comment and praise. 

Central-station companies have long since 
recognized that it is a wise policy to locate their 
main office in the busiest and most select section 
of the business town. Further, they have found 
that an appearance of prosperity and impressive 
security are further assets in breeding civic pride 
and making general the opinion of the people 
that the central-station undertaking has strength 
and dignity as well as prosperity. It is undoubt- 
edly safe to say that every opportunity should 
be taken advantage of to link up the utility un- 
dertakings, its service and its existence with. that 
of the community or communities served. 

Central-station power plants are, like their 
main office, usually one of, if not actually, the 
largest in the city, and likewise the recipient of 
much attention and pride on the part of the 
citizens. A little publicity as to coal economy, 
smoke abatement, centralization of power supply, 
readiness to serve, and so forth, immediately 
places the power plant upon the map not only as 
a local asset, but as a landmark. But it is here 
that a few words may not be out of place. 

A central-station power plant should be built 
so that it fulfills not only the thermodynamic 
purposes of its existence, but also so as to sat- 
isfy the architectural appetite of civic pride. A. 
power plant may be imposing and also efficient. 
It may conform to the standards of the artist as. 
well as come up to the standard of the engineer. 
The central station of the central-station com- 
pany should be imposing as well as business-like ; 
it should meet the esthetic as well as the utili- 
tarian. 

In carrying out this object, however, it is well 
tc bear in mind that money spent in architec- 
tural grandeur, Doric columns, fancy facades. 
and so forth is money that has little to do with 
higher operating economies, while it does to. 
some extent increase public opinion and adds to 
the good will of a concern., We all recall the 
large power stations constructed with their brass. 
hand rails and their white tile walls that kept 
crews of janitors forevor on the go. Picturesque, 
but an expense that goes back to the rates. 

There is need for moderation in all things. 
Just as too many power plants are built need- 
lessly unsightly, so, too, some have been erected 
with excessive majesty, giving an imposing mag- 
nificence that imposes a needless burden upon 
the fixed charges and those.that pay them. The 
public are talking more these days about ap- 
praisals, rates and fixed charges. They appreciate 
a power house the more when they are not taxed’ 
for its beauty. A power plant should look artistic- 
ally business-like, not grandiosely extravagant. 
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C urrent E vents 








N. E. L. A. Activities Accelerated — Important Street- 
Lighting Meeting Held in Chicago— Coming Conventions 


J. B. MILLER TO BE CHAIRMAN CON- 
VENTION COMMITTEE, N. E. L. A. 





To Have General Charge of Arrangements for Pasa- 
dena Convention, Plans for Which Are 
Progressing Rapidly. 


President R. H. Ballard of the National Elec- 
tric Light Association has received the accept- 
ance of John B. Miller, chairman of the Board 
of Directors of the Southern California Edison 
Co., of Los Angeles, to act as chairman of the 
Convention Committee of the national organiza- 
tion, whose annual convention will be held in 
Pasadena, Cal., from May 18 to May 22 of this 





John B. Miller. 


year. This is the most important committee of 
the convention, and the fact that it will be under 
the personal supervision of Mr, Miller, a man of 
national prominence as a financier and head of 
a large and progressive public utility corporation, 
gives the assurance that the big working plan will 
be carried out in perfect detail under the guid- 
ance of an organizer and executive of experience 
and success. 

Arrangements for the convenience, comfort 
and entertainment of the delegates to the con- 
vention are already well under way and those 
who go to Pasadena will find that their desires 
have been anticipated in every detail. 
Committees are already arranging.an attrac- 





tive program in which entertainment and educa- 
tion are excellently blended. The Entertainment 
Committee is working on plans which will make 
it possible for delegates to see much of the dis- 
tinctive California life and some of the novelties. 
of the Far West, and for those interested in 
engineering and development features of the 
Pacific Coast to gain first-hand information from 
visits to some of the big hydroelectric power 
generating plants and to see others under active 
construction. These committees have been desig- 
nated as follows: Transportation, Registration, 
Entertainment, Whips, Program, Publicity and 
Farewell. 

The Convention Committee, of which Mr. Mil- 
ler is the head, will have general supervision 
over all of the other committees and will en- 
deavor so to arrange the work that it will give 
the visitors the maximum of time for their duties. 
and for enjoyment. 

In announcing Chairman Miller’s appointment,. 
just before leaving for New York on Jan. Io, 
his second trip since the last convention, Presi- 
dent Ballard added that every indication points. 
to a very large attendance to the Pasadena con- 
vention and that he urged all who contemplated’ 
the visit to make their registrations. as early as 
possible. 


IMPORTANT N. E. L. A. MATTERS CON- 
SIDERED ON PRESIDENT?’S TRIP. 








Mr. Ballard Making Many Stops on Trip Across the: 
Country on Behalf of Association Matters, Es- 
pecially Convention and Geographic Sections. 


President R. R. Ballard of the National Elec- 
tric Light Association left Los Angeles, Cal., om 
Jan. 11 for another tour of the East in the inter- 
ests of the organization and to perfect arrange- 
ments for the convention of 1920, which will 
assemble in Pasadena, Cal., on May 18. At San 
Francisco he was joined by John A. Britton, 
chairman of the Public Policy Committee, who: 
accompanied him on his trip. They were given 
a complimentary dinner by the Electrical Devel- 
opment League of that city on Jan. 12, which 
was attended by the prominent electrical men of 
central California. - Much. enthusiasm was ex- 
pressed concerning the convention and plans 
were outlined for the work preparatory to the 
convention which will be carried on during Mr. 
Ballard’s absence. 

At Salt Lake City, Utah, Mr. Ballard met with 
Sidney R. Inch, vice-president and general man- 
ager of the Utah Power & Light Co., and at- 
tended a meeting of the prominent electrical men 
in that territory. 

In Denver, he met with W. J. Barker, vice- 
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president and general manager of the Denver 
Gas & Electric Light Co., and Norman Read, 
general manager of the Colorado Power Co., and 
other prominent men of the industry, at which 
the formation of a geographical section com- 
posed of the states of Colorado, Wyoming and 
New Mexico was discussed and formulated. 

At Omaha, President Ballard will attend a 
meeting which had been called by J. E. David- 
son, general manager of the Nebraska Power 
Co. Executive officers of the central-station 
associations of Nebraska, Kansas, Iowa and 
Missouri are expected to be present, and the 
matter of forming a geographic section composed 
of these states will be discussed and tentatively 
formulated. 

M. H. Aylesworth, executive assistant to the 
president, will meet Mr. Ballard in Chicago next 
week and a meeting will be held at which Martin 
J. Insull, vice-president of the National Electric 
Light Association; John G. Learned, chairman 
of the Commercial Section, and George B. Fos- 
ter, chairman of the Electric Vehicle Section and 
other prominent electrical men are to be present. 
Affairs of the national organization and_ the 
Pasadena convention will be discussed, after 
which Mr. Ballard, accompanied by Mr. Ayles- 
worth, will leave for Cleveland, where they will 
look over some interesting exhibits of the Na- 
tional Lamp Works at Nela Park. 

At Cleveland they will be joined by Frank W. 
Smith and Clarence L. Law, chairman of the 
Lighting Sales Bureau, both of New York. Upon 
reaching New York Mr. Ballard and Mr. Britton 
will attend the meetings of the Public Policy and 
Executive committees on Jan. 29 and 30, and 
President Ballard will check up the work at 
headquarters with Mr. Aylesworth - and his 
official staff. 

While in the East, President Ballard will at- 
tend meetings of several company sections, 
among which are those at Baltimore, Md., and 
Pittsburgh, Pa. The tentative plans for his re- 
turn trip to California include stops at Atlanta, 
Ga., New Orleans, La., Dallas and San Antonio, 
Tex., and Albuquerque, N. M. He will attend 
the convention of the New Mexico State Elec- 
trical Association which will be held there on 
Feb. 16 to 18, and after leaving there will stop 
at Phoenix, Ariz., where a big meeting of the 
Arizona electrical men will be held. From 
Phoenix he will return direct to his home in 


Los Angeles. 


WIRING COMMITTEE, N. E. L. A., TO 
RATE PORTABLE CORDS. 








Portable Cords for Heaters to Be Tested and Also 
Their Performance Compared. 


The Wiring Committee of the Commercial 
Section, National Electric Light Association, is 
planning to investigate portable cords for heaters 
and is arranging for some laboratory tests, but it 
understands and believes that the laboratory tests, 
or at least the first ones that will be made, will 
not give the practical or commercial values of the 
cords. In fact, what it is really aimed to do is to 
test the tests by comparing the results of the first 
tests with commercial experience, and then by 
devising and arranging for other tests finally to 
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get a form of tests which shall as nearly as prac- 
ticable conform to actual experience. 

For this purpose, the Wiring Committee hopes 
to get the managers of some of the appliance 
departments of central stations to give the results 
of their experience. The committee will prepare 
sheets in which the various cords to be tested will 
be described according to their trade name and 
specifications. The gentlemen will then be asked 
to rate the different cords, as No. 1, No. 2, etc. 


The average of the ratings of a number of dif- . 


ferent appliance department managers will be 
computed with the thought that such averages 
will give the best information at present, available 
as to the commercial value of the different cords. 
The following named gentlemen have volun- 
teered to rate the cords: Boston, C. E. Green- 
wood ; Baltimore, Dorsey Smith; Chicago, A. G. 
DeClercq ; St. Louis, M. Michel ; New York, Mr. 
Lewis; Philadelphia, H. Calvert. In addition, the 
Wiring Committee would like to have a number 
of others, and if any central-station man who is 
familiar with the cords on the market will volun- 
teer to do this, the Wiring Committee will be very 
much obliged. If he will send his name to R. S. 
Hale, chairman, 39 Boylston street, Boston, 
the list of cords, trade-marks, etc., will be. sent. 
It will not be necessary for the gentlemen to 
rate each and every cord, but of course if there is 
a cord which they do not rate because they have 
never seen or examined it, that will be omitted 
and the appropriate adjustments will be made in 
calculating the averages from their report. 





ELECTRICAL FIRE HAZARDS TO BE 
CONSIDERED BY INSPECTORS. 





St. Louis Convention of Western Association of 
Electrical Inspectors to Seek Means for Reducing 
Heavy Losses from Electrical Fires. 


Carelessness and ignorance on the part of 
those charged with the responsibility of install- 
ing, operating and maintaining electrical wiring 
and apparatus must be held accountable for much 
of the damage to persons and property caused by 
electricity, and for the impression that electricity 
is necessarily a dangerous form in which energy 
may be distributed for the production of light, 
heat and power. 

In 1917 there were 18 states in which elec- 
tricity led all other single causes of fire as a 
property destroyer and it was second in 11 other 
states, the total loss for the year from this cause 
being $19,885,522. In 1918 electricity led the loss 
producers in 12 states and was second in 10 
others ; the total loss from this cause was $20,- 
780,307, and it leads all other single causes as a 
property destroyer. Electrical appliances in the 
United States at present produce an average of 
about 100 fires a day. 

A solution for this problem will be sought by 
the fifteenth annual meeting of the Western 
Association of Electrical Inspectors to be held 
at Planters Hotel, St. Louis, Mo., on Jan. 27 to 
29, and the electrical industry is invited to co- 
operate in the search for a reasonable method of 
coping with the difficulties to the end that the 
electrical business may be helped and not hin- 
dered by the efforts put forth to secure safety. 
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STREET LIGHTING DISCUSSED BY 
A. I. E. E. AT CHICAGO. 





Largely Attended Meeting Hears and Discusses 
Three Papers on Electrical Distribution for 
Street Lighting. ‘ 

One of the best attended monthly national 
meetings of the American Institute of Electrical 
Engineers held outside of New York City was 
that of Jan. 9 at Chicago. Two technical ses- 
sions were held in the afternoon and evening, 
with a fellowship’ dinner between the sessions. 
Electrical distribution for street lighting was the 
general topic considered in three papers, each 
followed by discussion. Abstracts of these papers 
appear on other pages of this issue. The attend- 
ance at these sessions and the inspection trip on 
Jan. 10 totaled about 250 members and guests 
from ten different states. Joining in this 357th 
meeting of the A. I. E. E. was the Electrical Sec- 
tion, Western Society of Engineers, and the 
Chicago Section, Illuminating Engineering So- 
ciety. 

Vice-President C. E. Skinner of the A. I. E. E. 
opened the meeting on Friday afternoon, ex- 
plaining the new Institute policy of holding a 
considerable number of regular meetings away 
from New York. He then turned the meeting 
over to J. R. Cravath, of Chicago, chairman of 
the Committee on Local Arrangements. The first 
paper presented was by W. P. Hurley, of the 
Westinghouse Electric & Manufacturing Co., on 
“The Series System of Street-Lighting Distribu- 
tion”; in the absence of the author, the paper 
was read by Edgar Switzer, of Chicago. 

In the discussion Frank F. Fowle, Chicago, 
spoke of inductive interference of open a-c. 
series loops with telephone circuits. This was 
formerly quite severe due to the peaked wave 
form of arc dynamos. On closed (parallel-wire) 
loops it was not serious and on mixed open and 
closed loops it depended on the layout of the 
circuits. Cabling the telephone lines removed 
static, but not always the inductive, interference. 
Data were also given on the comparative advan- 
tages of No. 8 copperclad and No. 6 copper con- 
ductors, showing the former to be preferable 
unless the energy cost rose above a certain limit. 

G. N. Chamberlin, West Lynn, Mass., com- 
municated a discussion calling attention to an 
advantage of series circuits due to their use of 
special lamps; on multiple 110-volt street circuits 
there is considerable theft of lamps. Since series 
lamps have the same current throughout, all the 
lamps give closer to rated candlepower regard- 
less of position on the circuit, which is not true 
of distantly located multiple lamps. Mention 
was also made of the installation of duoflux 
units at Syracuse, N. Y., each comprising a large 
and a small lamp controlled by an automatic 
switch. 

E. N. Lake, Chicago, cautioned against use of 
copperclad wire in the vicinity of bodies of salt 
water, his experience being that it would serious- 
ly corrode in such locations. This was doubtless 
due to defective manufacture leaving thinly cov- 
ered or bare spots of steel core exposed. F. F. 
Fowle explained the present processes of manu- 
facture to show that this former difficulty should 
now be very rare. 
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A. D. Cameron, Schenectady, N. Y., answer- 
ing questions submitted by W. F. Parker, of: 
Warren, O., as to the relative merits of 'moving- 
coil and magnetic-leakage. regulators, admitted 
that the former havé a time lag, but this is very 
short, a féw seconds or fraction of a second. The 
lamps themselves have a time lag to counteract 
this. The constant-current transformer is en- 
tirely automatic over an extremely large range 
and this feature is to be preferred to manual 
adjustment of taps.. 

C. H. Shepherd, Chicago, explained at some 
length the scheme of operation of series Mazda 
lamps on the Lincoln Park system. The remote 
end of each series circuit can be readily grounded 
and by means of a special ground bus at the sta- 
tion the location of faults is greatly facilitated. 
Disconnecting potheads are used extensively in 
cutting over sections of circuits. 

Replying to a question by W. A. Del Mar, 
New York, as to experience with steel-armored 
cable, Henry Nixon, Chicago, said that in the 
extensive street-lighting system of Chicago, 
where many miles of such cable are used, no 


.trouble worth speaking of has been met since the. 


cable was installed in 1912 and 1913. There is a 
slight difference (about 10%) between the cur- 
rent at the phase and grounded ends of such. 
cables. 

F. A. Vaughn, Milwaukee, Wis., said that 
good results were obtained with such cables in 
that city, and J. R. Cravath reported similar ex- 
periences in Champaign, Ill. F. F. Fowle stated 
that if the armoring is with steel of fairly high 
carbon content the cable is practically noninduc- 
tive and its skin effect negligible. 

The next paper presented was by Ward Har- 
rison, of the Engineering Department, National 
Lamp Works, Cleveland, O., and was entitled 
“Multiple Systems of Distribution for Street 
Lighting.” 

Discussion was communicated by N. B. Hin- 
son, of the Southern California Edison Co.., 
showing that, while quite a few cities in southern 
California use the multiple system, the tendency 
is to use series circuits. In one city there is used 
the conduit-return system with galvanized con- 
duit bonded at each joint. 

J. M. Humiston described the use of both 
series and multiple circuits in Berwyn, IIl., a 
Chicago suburb. Trouble has been met on the 
series circuits from tree grounds, which pre- 
vented adopting this as the standard system 
throughout the town. 

Mr. Goodwin of Schenectady, N. Y., explained 
a sensitive and reliable method of automatically 
lighting of gas buoys that could readily be 
adapted to street-lighting circuits. He also ex- 
plained a simple form of plow that can be used 
for making a narrow slit in the ground for an 
armored cable and at the same time drawing in 
the cable. This scheme is applicable, of course 
only in an unobstructed and fairly long parkway 
or unpaved street. 

F. A. Vaughn, Milwaukee, Wis., stated that 
the use of jacks has proven very effective for 
driving either small ducts or armored cable un- 
derneath walks or driveways crossing a park- 
way. In Milwaukee’s new street-lighting system 
the use of time switches has proven very stc- 
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cessful. Several other speakers asked questions 
and briefly discussed Mr. Harrison’s paper. 

The afternoon session had been held in the 
rooms of the Western Society of Engineers. The 
dinner and evening session were held in the City 
Club. Brief addresses were made after the din- 
ner by A. F. Riggs, C. E. Skinner, F. L. Hutchin- 
son, F. H. Bernhard and Wm. M. Kinney. 

Dr. Chas. P. Steinmetz, consulting engineer, 
General Electric Co., Schenectady, N. Y., pre- 
sented the third of the day’s papers at the eve- 
ning session. .It was entitled “Constant-Potential 
Series Distribution for Street Lighting.” 

Written discussion was read from Prof. C. E. 
Clewell, Philadelphia, who explained how this 
symposium of papers had been contemplated for 
some time but was delayed to include the results 
of further development of the systems. The 
presentation of the pros and cons of. the differ- 
ent systems should aid those who must select 
the type of system to be used and design its 
details. 

J. R. Cravath, Chicago, in reviewing the trend 
of development, showed that the tendency is 
toward lower voltages at the lamps while main- 
taining the advantages of high-voltage transmis- 
sion. This practice has numerous advantages. - 

F, A. Vaughn, Milwaukee, described and illus- 
trated the principal electrical features of the 
new street-lighting system of that city which 
when completed will comprise about go00 units. 
Energy from the central-station system is sup- 
plied over standard _ three-phase transmission 
lines to pole transformers at the center of each 
lighting district. These transformers are con- 
trolled through automatic, weatherproof time 
switches. Their secondaries supply series. cir- 
cuits in which are series transformers, usually 
buried at the foot of the lighting pole; from the 
latter transformers the lamps are supplied as 
tertiary citcuits, the customary arrangement. be- 
ing to have this transformer feed the lamp or 
lamps on that pole alone, but in some cases a 
group or loop of lamps is so.supplied. These 
transformers were carefully designed in several 
ratings so that each was adaptable for use with 
two or three sizes of lamps, thus making the 
final selection of lamp sizes. fairly flexible while 
still giving close regulation. Excellent results 
have been experienced. 

Henry Nixon, deputy commissioner of gas and 
electricity, Chicago, described the group system 
recently adopted in Chicago’s street-lighting sys- 
tem. There are in use about 50,000 incandescent 
street lamps, of which about half are 600-cp. 
lamps. About 1913 the use of 5000-volt steel- 
armored cable was introduced in feeding up. to 
500 series lamps per circuit in residence districts. 
Several deaths occurréd because of exposed high- 
voltage contacts in broken posts, etc., so efforts 
were made to find a safer system... The group 
system was developed for this purpose because 
it is cheaper to install than when an individual 
transformer is supplied for each post. At the 
. substations, three-phase, .12,000-volt, 60-cycle 
current is transformed to 5500 volts on a three- 
wire bus with grounded neutral. From this bus 
the series single-phase circuits leave through 
individual regulators and usually four circuits in 
an eight-conductor varnished-cambric cable laid 
in ducts. In manholes are located up to four 
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series transformers in these cable circuits; their 
secondaries supply 20 to 30 series 6.6-amp. lamps 
on the groups by means of 600-volt cambric lead 
and jute-covered cable buried in the ground with- 
out further protection. Numerous “opens” have 
occurred in these cables, but almost exclusively 
where excavation for building has been done. A 
total of 275 such lamp groups are now in service. 

Ward Harrison, Cleveland, said he expected 
to see considerable development of multiple and 





COMING CONVENTIONS. 


American Institute of Consulting Engineers. 
Annual meeting, New York City, Jan. 19. Sec- 
retary, F. A. Molitor, 35 Nassau street, New 
York City. 


American Society of Civil Engineers. An- 
nual meeting, New York City, Jan. 21-22. Sec- 
retary, Charles W. Hunt, 33 West 39th street, 
New York City. 


Western Association of Electrical Inspec- 
tors. Annual convention, St. Louis, Mo.,; Jan. 
27-29. Secretary, W. S. Boyd, 175 West Jackson 
boulevard, Chicago, III. 


Material Handling Machinery Manufacturers’ 
Association. Annual convention, New York 
City, Jan. 29-30. Secretary and manager, Zenas 
W. Carter, 35 West 39th street, New York City. 


United States Independent Telephone Asso- 
ciation. Annual convention, Atlanta, Ga., Feb. 
4-6. Secretary-treasurer, W. S. Vivian, 19 South 
LaSalle street, Chicago. 


National Council of Lighting Fixture Manu- 
facturers. Annual convention, Detroit, Mich., 
Feb. 9-13. Secretary-treasurer, Charles H. Hof- 
richter, Cleveland, O. 


Oklahoma Utilities Association. Annual con- 
vention, Oklahoma City, Feb. 10-13. Secretary, 
H. A. Lane, 611 State National Bank building, 
Oklahoma City. 


American Institute of Electrical Engineers. 
Midwinter convention, New York City, Feb. 18- 
20. Secretary, F. L. Hutchinson, 33 West 39th 
street, New York City. 


Central Electric Railway Association. Annual 
meeting, Louisville, Ky., Feb. 26-27. Secretary, 
A. L. Neereamer, Indianapolis, Ind. 


American Electrochemical Society. Annual 
convention, Boston, Mass., April 7-10. Friday, 
April 9, joint session with American Institute of 
Electrical Engineers on “Electrically Produced 
Alloys.” Secretary, Joseph W. Richards, Beth- 
lehem, Pa. 


National Electric Light Association. Annual 
convention, Pasadena, Cal. May 18-21. Head- 
quarters, Hotel Huntington. Acting secretary, 
PE A: -Sewall, 29 West 39th street, New York 

ity. 


National Association of Electrical Contrac- 
tors and Dealers. Annual convention, Balti- 
more, Md., Oct. 6. Secretary, W. H. Morton, 
110 West: 40th street, New York City. 














modified systems after a reliable, low-cost con- 
trol system has been perfected. It is doubtless 
feasible to run underground from a pole line at 
the rear of the lots to lamps at the curb, the 
transformers being at the pole. If the cable is 
kept 1 ft. from the fence line it is not likely to 
be disturbed. ; 

The meeting ended Saturday morning with an 
inspection trip to the city’s new Northwest street- 
lighting substation and to the Northwest gener- 
ating station of the Commonwealth Edison ‘Co. 
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Capitalizing Good Judgment — Creditable Utility Growth 
— Utility’s Creed of Service — Investing in Utility Stock 


CENTRAL STATION CAPITALIZES ITS 
COAL PILE DURING STRIKE. 





Newspaper Advertising Tells of Coal Reserves and 
Service Rendered by Columbus Railway, 
Power & Light Co. 


While industry was partially paralyzed 
throughout the Middle West on account of the 
strike of bituminous coal miners, many central 
stations were forced to cut off industries classed 
as non-essential, because their supply of coal 
was not sufficient to warrant them continuing to 
serve anyone unless such service was urgent. 

With’ the production of bituminous coal prac- 








Keeping Industry Alive 


During the coal shortage, the great power 
stations of The Columbus Railway, Power and Light Co., 
always — service, were generating electric power 

, to keep industry alive. ‘This was possible only because a 
"great reserve o coal had been stored for just such a time. 
The responsibility of keeping more than 90% of 

our local ‘i ies running caused the management to store 1 


reserve enough coal to operate all of the plants in Columbus for three 
months. cet 


__. Today the erisis has famed, but many cities are still 

crippled from scarcity of coal. r industries, however, may go ahead 

in safety, for the coal pile will be replenished before it is exhausted. 
Use More Electric Service 


For convenience, dependability and low cost, electric 
service stands first Rely on electricity for your power needs. 
_Somewhere in your plant there is a place for more 
electric service. Use more electricity. 
Electric Power Is Clean, Convenient, 
and Trustworthy 





\ 

f “Not a Man Lost an Hour” The Reserve Coal Pile 

When other cities were slowing Months ago when the coal strike 
was only a possibility, the manage- 
ment of the Columbus Railway, Power 
and Light Co. began to store coal. 
Realizing the responsibility of the 
a ‘ company to the industries of Colum- 
and factories supplied by The Colum- bus, the size of the coal pile was in- 
bus Railway, Power aad L.ight Cum- creased until a three months’ supply 
» In the face of the situation as was on hand. ‘The reserve coal pile 


down or wert entirely out of fuel, 
Columbus industries lost ro time. As 
one factory manager said, Not a man 
lost an hour.” ‘This is true of all plants 


it-resulted in other cities, this is indeed saved Columbus from loss and kept 
le. our factories at work. 

















The Columbus Railway, Power 
and Light Company 


General Offices: 107-104 North Third Street 








Advertisement Used by Columbus Railway, Power & 
Light Co. to Tell Public of Its Service 
in Emergency. 


tically at.a standstill, central-station companies 
were forced to use up whatever coal they had in 
storage, sometimes a large and sometimes a 
small amount.. In. Columbus, O., the Columbus 
Railway, Power & Light Co. had stored away a 
very large amount of coal-in.anticipation for a 
long:and severe winter and because. rumors dur- 
ing the summer months had spoken of a coal 
strike when cold weather arrived. 






The result was that this company was in the 
very fortunate position of having sufficient coal 


‘or. hand to keep all their power plants running 


normally for three months. While many inter- 
ests were making statements that tended to 
cause quasi-public panic and create undue nerv- 
ousness on the part of the public because of the 
continued coal strike and rapid diminishing coal 
supply, the Columbus Railway, Power & Light 
Co. was able to allay fears of all its customers 
because of its forethought in laying in ample 
coal reserves fof.any emergency. 

Through the media of the local newspapers, 
this company made daily statements regarding 
their coal reserves and‘how they were a bulwark 
against discomfort and loss, if not actual dis- 
aster. While the fuel administrations of other 
states and cities ordered utilities to cut off non- 
essential industries, Columbus was able to “carry 
or” because of the wisdom of the local utility’s 
executives in laying in coal reserves “in readi- 
ness to serve.” . 

The accompanying illustration shows one of a 
number of advertisements appearing in Colum- 
bus newspapers. It will be noticed that this 
statement from the utility states the situation 
fairly and squarely. It allays the fears of those 
ariticipating cessation of their plants. It sounds 
the note of optimism. It tactfully brings home 
te the public the fact that a wise, wide-awake 
central-station company is a tower of strength in 
its community. The publicity brought the com- 
pany added business, increased prestige and con- 
siderable favorable comment from every quarter 
and thus they were able to turn to even greater 
use their foresight in laying in large coal re- 
serves. 





PUBLIC UTILITY INVESTORS WILL 
REAP GREAT BENEFITS. 





Thrift, Economy and Regular Saving Needed—Elec- 
tric Utilities Offer Splendid Field for 
Investment. 


Joseph H. Briggs, manager of the bond de- 
partment of H. M. Byllesby & Co., extensive 
operators of publi¢ utilities, says: 

“The beginning of this new year should im- 
press every one with the necessity of planning 
his expenditures, his savings and his invest- 
ments on a systematic scale. War-time finance 
has taught us the habits of thrift, economy and 
regular savings. The signing of the armistice 
produced an immediate relaxation from war- 
time restrictions, and the period of adjustment 
has been marked by reckless extravagance and 
waste, which cannot continue indefinitely. Our 
resolutions for the coming year should include 
first of all, the restoration and maintenance of 
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the high standard of systematic savings which 
we of necessity adopted during the war period. 

“The successful operation of electric and gas 
properties is of vital importance to the communi- 
ties served and to the general welfare of the 
nation. Their product is a public necessity, and 
the securities of well managed utility properties 
constitute, in our judgment, as safe and secure 
ar. investment as can be obtained, aside from 
United States Government obligations. 

“We are in a period of unrest and unsettled 
conditions, but how small, how insignificant, are 
the questions of today when compared with the 
inherent stability of the nation, its remarkable 
recuperative powers, its enormous wealth and its 
unconquerable spirit. If you believe in these 
qualities, you have unbounded faith in the future 
prosperity of the country. 

“The investor of today will reap the benefits 
of tomorrow.” 





CREDITABLE EXPANSION MADE BY 
ILLINOIS UTILITY. 





Over 3000 Houses Wired and Large Increase in 
Connected Load Mark Development 
During 1919. 


During the period extending from Jan. 1, 1919, 
until near the end of November, 3138 houses 
were wired in the territory served by the com- 
pany. This total is more than three times great- 


er than the figures of the same period in 1918 ° 


and exceeds those of 1917. by 800. But for the 
check in operations brought about by the coal 
strike the notable total of last year would have 
been decidedly larger. It became necessary early 
in December to accept orders for new connec- 
tions with delay provisions—conditions later 
withdrawn. 

The company’s forces completed the wiring 
work in 1877 of the houses and owners of 1274 
of these elected to make payment in 24 monthly 


it:stallments, the remainder settling bills in cash.. 
As to the houses wired by outside contractors 
the proportion of owners taking advantage of 
the easy payment terms was about the same. 

The increase made by the company in its con- 
nected power load during the same period was 
20,815 hp. In preparing estimates for the year 
the total figure of 18,000 hp. was set as repre- 
senting the new business of this kind that should 
be secured. It is interesting to note that of this 
total of 20,815 hp. the demand of electric ranges 
represents 1264 hp. Altogether 1032 contracts 
were involved, compared with 489 contracts in 
the same period in 1918, when the total new 
power load was 17,272 hp. In the same months 
in 1917 the record made was 19,625 hp. 

Thus it is apparent the great demand for elec- 
trical energy in the industries made during the 
war continued when peace came and was 
added to. 

Although the complete figures are not yet 
made up, it may be stated that appliance sales 
for the year were large and show relatively the 
same increases as do the figures of house wiring 
and power. The greatest demand was for labor 
seving devices—washing machines, vacuum 
cleaners and irons. Trailing along after these 
came toasters, percolators, other cooking devices, 
sewing machine motors, ornamental lamps and 
miscellaneous articles, though not necessarily in 
that order. 





LARGE LOAD INCREASE SHOWN BY 
PHILADELPHIA ELECTRIC CO. 

In 1909 the Philadelphia Electric Co. had a 

connected load of 1,926,171 lamps upon a 50- 


watt lamp basis. The company’s load has. 
grown so rapidly that on October 31, 1919, the 


_connected load, in 50-watt lamps, was 7,322,766. 


During the same period the number of customers. 
served by the company had increased from 
27,819 to 124,422. 








A PUBLIC UTILITY’S INTERPRETATION OF REAL SERVICE. 


The Empire Gas & Electric Co. in the Decemter issue of Empire News interprets the mean- 
ing of “real service.” Before one is able to live up to a creed one must interpret that creed, and 
then understand it. After that, one may endeavor to live up to it. The creed of “real service’™ 
as understood by the Empire Gas & Electric Co. is as follows: 

We believe we must deliver the best quality of gas and electricity. 

We believe our company must achieve economy in operation. 

We believe our company must stand for good citizenship. 

In order to accomplish this we believe that we must be absolutely honest and fair; 

that we must take the public into our confidence—freely ; that our employes who meet the 

public must be intelligent, courteous, capable and radiating our belief in moral responsi- 


bility to the public. 


Our belief in good citizenship means that we must pay our taxes, do our work and be 
interested in public affairs, in short, be an uplifting constructive force in our community. 

Inasmuch as in the final analysis the public will judge our company by our em- 
ployes, we know that our services will be complete when all work together for a thor- 
ough understanding which makes for highest efficiency. 

We believe the real test of our worth to the community is the service we render to it: 
and that true education results when this obligation is mutually understood. We believe 
that as our employes recognize the vision of our company, self-respect, loyalty and interest 


in their work must naturally follow. 


Industry does make progress through loyal co-operation. Therefore effective work 
by men and women of character in our organization means direct line for advancement. 

It will be our endeavor, day by day, to live and practice our beliefs so that the public 
will share with us mutual pride which must come when real service is achieved. 


This is our position, and this is our interpretation, of Real Service. 
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Banked Fires and Furnace Explosions—Grounded Neutral 
and Motor Failures—Reducing Transformer Temperatures 


POSSIBILITIES OF FURNACE EXPLO- 
SIONS DUE TO BANKED FIRES. 





Causes and Remedies Are Pointed Out—Precau- 
tions to Be Observed. 


By W. H. De Mutu. 


It has been the experience of many taking to 
the use of coals containing much combustible 
volatile and dust, that explosions occur within 
the furnace chamber. These explosions ordi- 
narily do little damage, except perhaps to the 
morale of the firemen. However, they are ob- 
jectionable and by taking simple precautions can 
be avoided. ‘There is one set of conditions under 
which furnace explosions are encountered ; that 
is when the furnace doors are opened or closed. 

There is another condition under which fur- 
nace chamber explosions occur when using coals 
containing a high percentage of combustible 
volatile or large amounts of dust, as anthracite 
dust, bituminous mine run, etc., namely, with 
banked fires. The following observations on ex- 
plosions in furnace chambers during times of 
banked fires and when breaking them up pre- 
paratory to bringing the fire up to active com- 
bustion again may be of interest. 


REASON FOR EXPLOSION. 


A banked fire is a fire or fuel bed that is not 
actively engaged in combustion. It is a fire that 
is being kept available and yet is using a mini- 
mum of fuel. This is accomplished by covering 
the fuel bed with a thick layer of coal and shut- 
ting off the draft underneath the fuel bed. The 
fuel bed is thick, hence its resistance to air flow 
is high, and the supply of air through the fuel 
bed is shut off. In this way nearly all] air that 
would ordinarily pass through the fuel bed 
ceases to do so, and the rate of combustion is a 
minimum. 

A fire that is banked heats the coal above, dis- 
tilling the solid fuel and driving off the volatile 
matter in the same way that coal is carbonized 
for producing coke. Since combustion is not 
complete, partly because there is insufficient. 
oxygen in the small amount of air present and 
partly because the temperature of the fuel bed 
and above is too low, the volatile driven off from 
the fuel bed into the furnace chamber is not 
consumed. The gases given off are highly com- 
bustible, representing 30% of the heat value in 
the coal, and when mixed with the correct 
amount of air may be very explosive. The flame 
or other source required to ignite these gases 
may occur from a flame such as so often springs 
up when air enters the furnace chamber above 
the fuel bed. 


PREVENTING EXPLOSION. 


To prevent explosions due to banked fires 
it is important to shut off the ash-pit damper so 
as to stop air passing through the fuel bed. It 
is more important to keep the stack damper suf- 
ficiently open to prevent accumulation of gas in 
the furnace chamber, yet closed enough to re- 
duce draft through the fire. Another way to 
lessen the likelihood of explosion is to allow air 
to pass into the furnace chamber over the fuel 
bed by leaving the stack damper fairly well open 
with openings also open over the fuel bed. In 
this way there is too much air present above the 
fuel bed and too good a circulation of air 
through the furnace chamber to allow explosions 
to become at all probable. 

When breaking up a banked fire preparatory 
to starting up again, explosions sometimes take 
place. These can be prevented by first of all 
opening the stack damper wide open so as to 
allow all gases to escape. Then the draft under: 
the fire can be applied by opening the ash pit 
dampers. In this way explosions in the furnace 
chamber can be avoided almost entirely. 

The prevention of furnace explosions under 
steam boilers is entirely a matter of air control. 
The air required for perfect combustion is not 
the air required to form an explosive mixture, 
so that furnace explosions show low combustion 
efficiency. At the same time, low combustion 
efficiency is desired with the banked fire; so here 
precautions in the way of allowing the gases to 
escape is the all-important precaution. The 
larger the proportion of dust present in coal, the 
more care should be taken when banking the fire 
and breaking up the bank preparatory to getting 
the fuel bed active again. 


GROUNDED NEUTRAL FACTOR IN 
MOTOR FAILURES. 








Experiences in Steel Mill Indicate Effectiveness of 
Earthed Neutral for Direct-Current Distribution. 


It is well known that there is special need for 
rugged construction and design of motors and 
controllers operating in steel mills, about blast 
furnaces and similar industries, because of the 
severe conditions under which apparatus must 
operate, vibration, severe strains and dust. 

It is true that the punching which electrical 
equipment gets in the steel mill is very severe, 
and it is equally true that the dust is always 
present in considerable quantity, but it is also a 
fact that breakdowns in this type of equipment 
are contagious. It has often been noticed that if 
a series wound motor in reversing duty service 
becomes grounded early in the week and it is not 
removed from service until the following Satur- 

















































122 








day night or Sunday; other motors and control 
equipment may break down during that week. 
If ground lamps are connected, they frequently 
burst and burn up their receptacles. Nothing 
but excessive voltage could so burst these ground 
lamps, and the important question is how did 
excessive voltage get on the system? 

Suppose a 50-hp. series wound motor uséd in 
hoisting duty on a soaking pit crane develops a 
grounded armature. This crane is not equipped 
with dynamic braking but has a mechanical load 
brake, which is in poor adjustment, and allows 


the load to overhaul the motor in lowering. The © 


operator plugs the motor in lowering to slow up 


the tongs over the steel ingot. When he does. 


this the ground lamps on the system burst, but 
any other lamps connected across the power 
miains continue in service and a close watch of 
them will show that instead of their brightening 
when the motor is plugged, they become dim. 
Here is the answer to the contagious motor 
breakdowns. 

The direct-current series motor generates a 
counter e. m. f. in its armature as any other type 
of motor. This e. m. f. of the armature ceases 
to be counter to the impressed e. m. f. when the 
motor is plugged, and is accumulative to the 
latter at such time, and assists it in drawing 
heavy current through the resistance in series 
with the motor, thereby making a very strong 
magnetic field in the motor. If the armature is 
spinning very fast in the opposite direction to 
which current is applied, which is the case with 
this soaking pit crane motor, it generates a very 
high voltage, which alternates in polarity between 
ground and the power system. It bursts the 
ground lamps, jumps across the mica insulation 
at the end of the commutators of motors run- 
ning on the system, goes through controller insu- 
lation to ground and generally has the effect of 
lightning on the systems. 

If the power system were provided with a 
neutral ground connection of large enough 
capacity to hold down the rise in voltage gen- 
erated by the above soaking pit crane motor be- 
tween power system and ground, much damage 
resulting to the other equipment could be elim- 
inated. The case of the hoist motor on the soak- 
ing pit crane is merely an example because this 
is one of the most offending pieces of apparatus, 
but a series motor on a mill table could similarly 
produce these effects, although probably not as 
effectively as the hoist motor which has a bad 
load brake that allows the motor to be over- 
hauled and therefore be overspeeded. The faster 
the motor is going when plugged the greater will 
be the voltage generated in the armature when 
plugged. 

Manual control and automatic control of series 
motors both allow the above effects, but the latter 
is no doubt easier on the system than manual 
control, as it limits the current flow somewhat to 
the motor and therefore limits the field strength 
and resulting generated armature voltage. 

Direct-current systems fed by rotary convert- 
ers can readily be provided with grounded neu- 
trals, as a neutral on the a. c. side of the rotary 
will be the neutral to the d.c. side. But direct- 
current systems fed by two-wire d-c. generators 
should be provided with at least one balancer to 
obtain a neutral. It is probably best to provide 
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a limiting resistance in the neutral connection to 
ground, for then an accidental ground to one of 
the mains or its connections will not put the sys- 
tem. or part of it inoperative; the results of 
grounding the neutral solidly are satisfactory. A 
grounded motor or controller should be taken 
out of service at once and with a solid neutral 
ground there cannot be any appreciable rise in 
voltage between any of the d. c. conductors and 
the ground, and the little 14 hp. and 1 hp. motors 
work about as well on the system in the steel mill 
as the big fellows. 

The above is taken from a paper entitled 
“Grounding the Neutral’ for Direct-Current Dis- 
tributing Systems,” presented by W. H. Price 
before the December meeting of the A. I. S. 
E. E. Mr. Price advocates the grounded neutral 
in steel mills, and if a limiting resistance is used 
it should have current-carrying capacity for 500 
amperes or more. 





STEAM-PIPE COVERING SOLVES 
TRANSFORMER TROUBLE. 





Heat from Steam Pipes Causes Excessive Heating 
of Transformer Bank. 


By A. A. BENTLEY. 


Three 50-kw. : oil-cooled transformers for 
transforming from 2300 to 220 and IIo volts 
were located. in a vault of a power plant. The 
vault was comparatively small, just sufficient in 
fact to permit a man to stand in it and work upon 
the transformers. The vault contained a ven- 
tilating grate in the floor but none in the ceiling, 
so while the cool air was able to enter, the hot 
and lighter air was unable to leave the vault. The 
result was that the vault was at quite high tem- 
peratures much of the time because of the load 
on the transformers and the absence of ventila- 
tion to dissipate the heat. 

The three transformers supplied station light- 
ing and a few small motors, such as for charging 
the station storage battery, bilge pump, etc. As 
the motor load was fairly constant with the 
lighting load likewise constant over a consider- 
able period of the 24 hours, the question of over- 
coming the excessive operating temperature of 
the transformers became imperative. The vault 
was too small to permit the installation of larger 
units so the matter of ventilation offered the 
most obvious solution. 

On going to this station with a view to finding 
a remedy—which appeared to-be one of improv- 
ing ventilation, perhaps entirely—the writer 
found that a steam pipe passed through the 
transformer vault, this pipe containing exhaust 
steam from steam traps. This pipe was too hot 
to touch. Here was. undoubtedly the cause of 
high ambient temperatures in the transformer 
vault, to which the heat.losses in the transform- 
ers contributed their quota, of course. .... 

Orders were given to cover the steam pipe with 
pipe covering and check up the 24-hour, load. on 
the transformers with a. view: to- determining. 
whether it: was ‘absolutely necessary. to- increase 

the ventilation of.the vault,-a difficult and costly ° 


undertaking. In a few days it-was reported that 


the vault temperatures was safe, that the trans- 
former temperatures were within safe limits, 
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New Types of Safety Switches 
with Distinctive Features. 


The V. V. Fittings Co., 1910 North 
Sixth street, Philadelphia, Pa., has in- 
troduced four new types of its V. V. 
safety switches, having many distinctive 


teatures. 


The first of these four, type BG, is 
of rugged appearance and is incased in 
a shiecet-metal box with all joints elec- 
tricully welded. The mechanism is act- 


uated through a toggle spring. construc- 
tion, producing a positive “on” and “off” 
position, regardless of whether or not 
the operator moves the controlling arm 
the full length of its travel. 

The springs are at rest when the 
switch is either on or off, and the switch 
cannot be thrown when the fuse com- 
partment above it is open; also the fuse 
compartment cannot be opened when the 
switch is on. 

Type WBG, another new switch of 
the V. V. safety type, is built for out- 
door purposes and is similar in most 
respects to type BG. However, the box, 
in this case, is of heavy cast iron, in- 
stead of sheet steel, so as to make ‘it 
weatherproof. Toggle spring actuation 
is employed for construction of the 
mechanism, thus making the contact 
quick and positive, and eliminating the 
danger from lack of complete contact, 
that has been found with certain makes 
of inclosed switches. 

The third type, designated MS, is a 
V. V.. quick-make and _ quick-break 
safety starting switch. It is incased in 
a sheet-steel black-enameled box with 
the joints electrically welded and ap- 
pears to be of sturdy construction 
throughout. The springs of the toggle 
mechanism are at rest when either on 
or off, thus preventing strain through 
continued tension. This switch cannot 
be thrown into the running position un- 
til it has first been thrown into the 
starting position. It is arranged for 
National Electrical Code cartridge fuses, 





8G Switch with Fuse Door 
Open. 








Type WBG ‘Weatherproof 
Safety Switch. 


New Types of Safety Inclosed Smitches Put Out by V. V. 
Fittings Co. — Schweitzer & Conrad Farm-Service Unit 


and, like the othér V. V. switches de- 
scribed, this one cannot be thrown when 
the fuse box is open. 

The last of the four types is the type 
DT or-double-throw safety switch. It 
is similar in construction to the rest, 
embodies the toggle spring mechanism, 
is incased in a sheet-steel box with elec- 
trically welded joints and, it is claimed, 
will fully meet the demand for a high- 
grade double-throw switch. 

Like types BG and WBG, the fuse 
compartment cannot be opened while 
the switch is on, nor can the switch be 
thrown while the fuse compartment door 
is open. 


Protective Combinations for 
Farm Service and Other Mod- 
erate-Capacity Installations. 


To meet the requirements of service 
from transmission and _ distribution 
lines, especially of farm service as well 
as other moderate-capacity installa- 
tions, the firm of Schweitzer & Conrad, 
Inc., 4435 Ravenswood avenue, Chicago, 
has developed and placed on the mar- 
ket type XW protective combinations. 
Some of the principal advantages 
claimed for these protective combina- 
tions are: Low first cost, compactness, 
reliability and extreme ease and low 
cost of installation. 

The type XW protective combinations 
are furnished for voltages up to 25,000 
and consist of an adjustable horn-gap 
arrester, disconnecting switch, choke 
coil and fuse mounting. The arrester 
is furnished with a resistance in the 
ground circuit. The resistance unit is 
inclosed in a Bakelite tube provided with 
ferrules at both ends, which fit in bronze 
clips so that replacement can be made 
if necessary without the use of any tools. 
When preferred, the arrester can be 
furnished with a fuse instead of re- 
sistance unit in the ground circuit. The 
series fuse will fit in the clips provided 





Type MS Motor-Start- 
ing Safety Switch. 









The discon- 
necting switch is provided with com- 
bination blade guides and spring lock 
to prevent the switch from opening due 


for the resistance unit. 


to vibration. The long-turn choke coil 
is designed to hold the fuse at an angle 





























Type XW 15,000-Volt Protective Unit for 
Farm Service and Similar Installations 
Fed from Transmission Lines. 


of 45 deg., so that it can be easily re- 
moved or replaced. Standard S&C. 
fuses are regularly furnished. 

One of the novel features of these 
effective and convenient combinations is 
the use of corrugated insulators for out- 
door service. The insulators are espe- 
cially designed for this service and the 
arrangement is such that the corruga- 
tions of the insulators supporting the 
live parts are in all cases vertical. The 
corrugations of the insulator supporting 
the grounded horn and resistance are 
horizontal. This is permissible because 
the parts supported by this insulator 
are normally grounded. Extensive 
tests made under very severe rain con- 
ditions have shown conclusively that the 
leakage current on the type XW pro- 
tective combinations is no greater than 
that of the most liberally designed pin- 
type insulators mounted at an angle of 
45 deg. Actual service experience under 
very severe weather conditions has 
proven the reliability of this arrange- 
ment of insulators. 

The protective combinations rated at 
7,500 volts are mounted on one cross- 
arm, while those rated at*15,000. and 
25,000 volts are installed on two-cross- 
arms. 
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Air-Way Co. Acquires Duntley Interests—Bussman Man- 
ufacturing Engages New Quarters—Manufacturers’A gents 


Delta-Star Electric Co., 2433-2453 
Fulton street, Chicago, manufacturer 
of high-tension equipment, has opened 
a new Philadelphia office at 902 Real 
Estate Trust building. This office 
will be in charge of Messrs. Harris 
and Evans. 


Standard Underground Cable Co., 
Pittsburgh, Pa., will remove its St. 
Louis sales office on Feb. 1 from the 
Security building, where it has been 
located since 1897, to the Arcade 
building. E. J. Pietzcker is mana- 
ger of the St. Louis branch. 


Electrical Engineers Equipment 
Co., 710-714 West Madison street, 
Chicago, has opened a district sales 
office at 2611 Union Central building, 
Cincinnati, Ohio. R. M. Heim, who 
for a number of years has been con- 
nected with the Chicago office, will 
be in charge. 


Ideal Electric & Manufacturing Co., 
Mansfield, Ohio, manufacturer of di- 
rect and alternating-current power ap- 
paratus, has opened a new branch of- 
fice in Philadelphia, for negotiating 
and engineering purposes. The new 
offices are located in the Baxter build- 
ing with D. M. Hilliard in charge. 


Edmund T. Perkins Engineering 
Co., consulting and supervising engi- 
neer and specialist in land reclama- 
tion, announces the centralizing of all 
branch offices at 1210-56 First Na- 
tional Bank building, Chicago. The 
company will maintain a complete 
corps of engineers and is prepared to 
carry on a general engineering prac- 
tice. 

Central Electric Co., 316-326 South 
Wells street, Chicago, held a very 
successful sales conference at Chi- 
cago, Jan. 5 to 9, with about 40 of 
the company’s salesmen in attendance. 
One of the features of the occasion 
was an inspiring address by W. 
Goodwin, after which the salesmen 
enthusiastically pledged again their 
support of the famous Goodwin Plan. 


Electrical Engineers Equipment Co., 
manufacturer of high-tension switch- 
ing and protective apparatus, Chicago, 
suffered a fire loss Jan. 13 which re- 
sulted in almost complete destruction 
of its offices at 710 West Madison 
street. Fortunately, the fire was lim- 
ited to the office building and no dam- 
age was done to the factory. The 
manufacturing, stock and _ shipping 
departments, which are located at 711 
West Meridian street, remain intact 
and are in operation at full capacity. 
The engineering records of the com- 
pany were saved. Some delay will be 
experienced in resuming office routine 
and correspondence work, but it is 
expected that in less than a week 
these conditions will again be normal. 


National X-Ray Reflector Co., 235 
West Jackson boulevard, Chicago, put 
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into effect at the first of the year a 
revised plan for the distribution of 
X-Ray reflectors. Heretofore it has 
been the policy of the company to sell 
direct, when orders were placed di- 
rect, to the jobber, dealer, isolated 
plant and consumer at a scale of pro- 
tective discounts. The new plan pro- 


_ vides that all products in the direct 


lighting group for industrial and 
commercial purposes will be sold only 
through distributing jobbers, except 
in New York City and Chicago, where 
large local X-Ray sales organizations 
exist. The indirect lighting group, 
being largely in the nature of a 
“chandelier” line, will contine to be 
marketed through “chandelier” out- 
lets, distinctly and positively sepa- 
rated from the direct-lighting prod- 
ucts, and at one price to any legiti- 
mate member of the electrical trade. 


Rome Wire Acquires Goodrich In- 
sulated Wire Business. According 
to advices from T. L. Barnes, manager 
of sales, insulated wire department, 
the Rome Wire Co., Rome, N. Y., 
has acquired the entire equipment, 
machinery, raw materials, finished 
goods, goodwill, etc., of the insulated 
wire department of the B. F. Good- 
rich Rubber Co., Akron, O. The 
Rome company, which operates ex- 
tensive wire and rod drawing mills in 
Rome, N. Y., proposes to erect an- 
other factory located within the au- 
tomobile manufacturing belt in which 
will be installed the equipment taken 
over from the Goodrich company. 


F. W. Wakefield Brass Co., Ver- 
with the publication of its 
new catalog No. 120, announces sev- 
eral new lines of lighting fixtures so 
arranged and standardized as to appeal 
particularly to dealers and contractors 
serving the great middle-class demand. 
The lines are severally named, 
Homeric, Heroic, Heraldic and 
Hendrick, and consist of assortments 
to meet practically every need. In 
addition, the catalog lists the Wake- 
field commercial units designed for 
use with Ivanhoe, Phoenix and other 
well-known makes of glass in combi- 
nation with high-powered lamps. The 
production of some Wakefield lines 
has fallen far behind, but a deter- 
mined and successful effort. has _ re- 
sulted in keeping standard fixture de- 
liveries at normal in spite of exces- 
sive demand. 


N. B. Payne & Co., 25 ' Church 
street, New York City, sole. agents 
for Lane electric cranes manufac- 
tured in Montpelier, Vt., by the Lane 
Manufacturing Co.. has just issued a 
new bulletin entitled “Lane Electric 
Cranes,” ». The bulletin fully illus- 
trates and describes several styles of 
cranes in which steel girders or heavy 
timbers of long-leaf yellow: pine are 
used. A record of 30 years is claimed 


for this crane, minimum power and 
repair cost, great overload capacity, 
high return value on capital invest- 
ment, and the cranes can be operated 
by inexperienced labor. The bulletin 
contains a complete set of specifica- 
tions and a very long list of satisfied 
users. A questionnaire is inserted in 
the bulletin for the use of the ‘pros- 
pective purchaser on which he can 
write quickly all information needed 
by the manufacturer. A free copy 
will be mailed upon request by N. B. 
Payne & Co., to any reader of this 
publication. 


Northwest Electric Apparatus Co., 
942 Security building, Minneapolis, 
Minn., recently incorporated under 
the laws of the state of Minnesota 
with a capitalization of $30,000, has 
entered the field as a dealer in elec- 
trical apparatus, specializing in Dun- 


can alternating and _ direct-current 
watthour meters, motors,’ circuit 
breakers, generators, oil switches, 


time switches, Duncan iransformers, 
high-voltage switching and protective 
equipment, lightning arresters, fuses 
and choke coils. The president and 
manager of the company is John A. 
Clark, who for the past 5 years has 
been manager of the Northwestern 
branch of the Duncan Electric Manu- 
facturing Co., and represented that 
organization in the Northwest terri- 
tory for 10 years. H.R. McCullough, 
secretary and treasurer, has assisted 
Mr. Clark in this territory during the 
past 5 years, so that both are very 
well acquainted with the electrical 
trade of the Northwest. 


Rumsey Electric Co., 1231-33 Arch 
street, Philadelphia, manufacturer of 
electric supplies, machinery, fixtures 
and tools, has purchased a 6-story 
building at 1007 Arch ‘street, also a 
warehouse building at 1010 Cherry 
street, which is in the rear of the 
Arch street property. The latter 
structure is one of the largest build- 
ings on Arch street, and is situated 
in the center of the business district 
of Philadelphia. The warehouse is 
also on a main thoroughfare and in 
ready access to the Arch street build- 
ing. The two buildings have a depth 
of about 300 ft., and after extensive 
interior additions and alterations in 
both buildings have been made they 
will: be occupied exclusively by the 
Rumsey Eleetric Co. This company 
started in a very modest way about 
25 years ago, and has slowly, but 
steadily, increased its business to 
such an extent that it has become 
necessary to secure larger and more 
adequate quarters. The new buildings 
which the company has_ purchased 
will provide floor space double that of 
the building now occupied. 


Beniamin Electric Manufacturing 
Co., Chicago, has commenced the pub- 
lication of a house organ to be known 
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as “The Benjamin Reflector” whose 
sole motive and intent is to réflect the 
light of service. Not only will it re- 
cord the coming and going of mem- 
pers of the organization, but will dis- 
seminate information relative to the 
policies of the company, which may 
be promulgated from time to time, 
yarious items of product and articles 
of general interest. The first num- 
ber of the publication, dated Dec. 24, 
comprises 8 pages, and contains 'much 
of interest to the outsider as well as 
the employe. The feature of the is- 
sue is an article entitled “The Benja- 
min Family” accompanying which is 
a portrait of Reuben B. Benjamin, 
founder and president of the Benja- 
min Electric Manufacturing Co. En- 
tering the electrical manufacturing in- 
dustry in its infancy with obstacles 
besetting him on every hand, Mr. 
Benjamin has by his perseverance and 
untiring effort rapidly risen to a posi- 
tion of power and fame, and has de- 
veloped an organization which today 
ranks as one of the largest in the in- 
dustry. The Benjamin company is to 
be congratulated on its new publica- 
tion, and if the first issue is a crite- 
rion of numbers that are to follow, it 
will be a. tremendous power for good 
in the Benjamin organization. 


Western Electric Co. at Cicero, IIl., 
has completed plans to convert into a 
model athletic field, a 10-acre tract of 
land running from 22d to 23d streets, 
and from 49th to 50th avenues, which 
will be dedicated to Hawthorne’s 
fallen heroes, and will remain a per- 
manent memorial to its 30 men who 
made the supreme sacrifice. This is 
the land known as the Richmond 
tract, which for the past three years 
has been used for the Hawthorne 
Club’s war and victory gardens. A 
running track, a baseball diamond, and 
a field for general athletics will occupy 
nearly three-fourths of the space. 
About one-fourth at the east end will 
be given over to tennis courts, of 
which there will be 22. Two rows of 
shade trees, a broad concrete walk, 
and an ornamental iron fence will 
make the field one of the attractive 
spots of Cicero. There will be an 
entrance to the grounds on each of 
the four streets surrounding the plot. 
At the north entrance there will be 
an attractive brick building, fitted up 
with lockers, shower baths, etc. The 
plan is to have the memorial field 
completed and ready for occupancy 
within a year. 

Roller-Smith Co., 233 Broadway, 
New York City, is sending out a new 
perforated bulletin designated as No. 
420, illustrating and describing the 
new Junior and 4-in. Imp ammeters, 
voltmeters and single-phase wattmet- 
ers for alternating current. Realizing 
the growing need for alternating-cur- 
rent instruments smaller than the con- 
ventional 71%4-in. and 9-in. diameter 
sizes, the Roller-Smith Co. has devel- 
oped two sizes of these which are ex- 
actly like the corresponding direct- 
current devices of its Junior and 4-in. 
Imp types as regards dimensions and 
general appearance. These instruments 
are highly desirable in connection 
with battery charging outfits, current 
rectifiers, electromedical, electrothera- 
peutic and electrodental apparatus, 
fire and signal systems, laboratories, 
motor-generator sets, small switch- 
board and wireless or radio sets. The 
Junior Imp type alternating-current 
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ammeters and voltmeters are _ fur- 
nished in capacities as high as 50 am- 
peres and 150 volts, in either base 
flange or flush cases; the 4-in. Imp al- 
ternating-current ammeters and volt- 
meters are supplied in capacities as 
high as 50 amperes and 300 volts and 
the 4-in. Imp alternating-current watt- 
meter has maximum capacities of 30 
amperes and 30 volts. ie 


Bussmann Manufacturing Co., St. 
Louis, Mo., manufacturer of all types 
of fuses, has completed the purchase 
of a modern factory in East St. Louis, 
according to a statement issued by 
Harry Bussmann, vice-president of 
the company. The new factory, which 
will be operated as plant No. 2, pro- 
vides total floor space of 22,000 sq. ft., 
and will double the manufacturing 
facilities of the company. Additional 
ground adjoining the new plant has 
also been acquired which will permit 
of an increase of 50,000 sq. ft. of floor 
space. when it becomes necessary. 
Further extensions are expected in the 
next 18 months, and a capacity of 75,- 
000,000 fuses a year will be attained in 
two years, according to present plans. 
During the past year there has been 
an unprecedented demand for Buss 
fuses, sales in 1919 having amounted 
to 16,000,000 fuses, and the production 
for 1920 is based on an estimated out- 
put of 40,000,000. , 


Roller-Smith Co., 233 Broadway, 
New York City, manufacturer of elec- 
trical instruments, meters and circuit 
breakers, announces the appointment 
of Walter W. Gaskill, 141 Milk street, 
Boston, Mass., as its agent for Bos- 
ton and vicinity and other parts of 
the New England territory. Mr. Gas- 
kill will supersede the P. I. Perkins 
Co., which has heretofore represented 
the Roller-Smith Co. Mr. Gaskill was 
graduated from Harvard in 1908 and 
took a one-year post graduate course 
in 1909. He then spent about a year 
and one-half in the testing depart- 
ment of the General Electric Co. at its 
Schenectady works. In January, 1911, 
he became connected with the Boston 
office of the General Electric Co., 
where he remained until June, 1918, 
as a specialist in electrical apparatus 
for pulp and paper mill work. From 
June, 1918, until April, 1919, he was 
located in Washington with the Bu- 
reau of Aircraft Production, his par- 
ticular work being in connection with 
the development and production of 
“Mobile” lighting outfits for the il- 
lumination of aviation fields for night 
flying. Mr. Gaskill will handle in ad- 
dition to the Roller-Smith lines the 
products of the Ward-Leonard Elec- 
tric Co., Mt. Vernon, N. Y., and the 
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Brown Instrument Co., Philadelphia, 
Pa. Before Mr. Gaskill started active 
work on the Roller-Smith lines in 
Boston he spent some time in the 
Roller-Smith Co.’s New York office 
as well as at its works at Bethlehem, 


_Pa., familiarizing himself with its 


products. 


Air-Way Company Buys Duntley 
Interests—To further the perfection 
of the Air-Way electric cleaner, 
which, in itself, has been undergoing 
a continuous process of development 
for 9 years, the Air-Way Co. of To- 
ledo has taken over the Duntley 
Products Co., one of the pioneer pro- 
ducers of electric cleaners. By this 
purchase, the Air-Way Co. comes into 
possession of a Kinney license, in ad- 
dition ‘to its exclusive control of a. 
large number of invaluable cleaner 
patents, such as the hollow suction 
handle, the paper bag dust collector, 
the swivel joint on the floor tool, au- 
tomatic adjustable roller supports, to- 
gether with many others collectively 
known as the Replogle patents. Hav- 
ing been completely equipped for the 
manufacture of electric cleaners,.the 
Air-Way plant at Toledo is now pro- 


ducing 250 cleaners a day and the 


facilities are being expanded to per- 
mit a daily production of 1000. 

To properly merchandise the Air- 
Way cleaner, the sales policy of the 
new company has been laid out on 
original and substantial lines by E. 
L. Bennett, general sales manager, 
formerly. sales manager of the Crys- 
tal Washing Machine Co. of Detroit, 
Mich. Agencies have been estab- 
lished in Paris and London, and a fac- 
tory branch office has been opened at 
205 Fifth avenue, New York City. An 
extensive national advertising cam- 
paign is now under way and the grow- 
ing demand for Air-Way cleaner indi- 
cates that its exclusive mechanical fea- 
tures already have won the approval 
of the public. Back of the Air-Way Co. 
are a number of the directors of the 
Toledo Screw Products Co., which, 
during the war period devoted its en- 
tire facilities to the manufacture of 
munitions and delivered to the French, 
Russian and American governments 
7.500.000 37mm. shells. The same or- 
ganization, methods, and equipment 
which were responsible for this excep- 
tional feat of production are now be- 
ing devoted to the manufacture of 
Air-Way cleaners. The directors and 
stockholders of the new company are: 
Chairman of board, Thomas H. 
Tracy, Sr.; president, Pratt E. Tracy; 
vice-president and treasurer, Thomas 
H. Tracy. Jr.: secretary. Newton A. 
Tracy. 
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Plant. of the Air-Way Co. at Toledo, Ohio. 
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News of Construction Activities and Business Opportunities 


EASTERN STATES. 


Fall River, Mass. — Considerable 
electrical equipment will be required 
in connection with the construction.of 
the proposed addition to the Shaw- 
mut Mills, 632 Quesqueschan street, 
estimated to cost, including machin- 
ery installation, about $400,000. Plans 
* for this structure are now being pre- 
pared. 


Pittsfield, Mass.—General Electric 
Co. has had plans prepared for the 
erection of a new addition to its plant 
in the Morningside district. The 
structure will be of brick, about 100x 
400 ft., and will be equipped as an ex- 
tension to the enameling department 
of the works. 


Worcester, Mass.— Sanford Riley 
Stoker Co. has purchased a 7-acre 
tract on which it proposes to erect a 
large addition to its plant. 


_ Brooklyn, N. Y.—McPhilben Light- 
ing Fixture, Inc., 264 Fulton street, 
manufacturer of lighting fixtures and 
kindred equipment, has completed ne- 
gotiations for the purchase of prop- 
erty, about 56x114 ft., fronting on the 
Long Island Railroad near Jamaica 
avenue, Jamaica, Long Island, as a 
site for a proposed plant. 


Jamestown, N. Y.—The council has 
under consideration the issue of $650,- 
‘ 000 for improving light and - water 
plant. 


Long Island City, N. Y.—American 
Chicle Co:, 19 West 44th street, New 
York, has completed foundation work 
in connection with the construction 
of its proposed local plant to be lo- 
cated on the block bounded by 
Thompson, Mount, Market and Mott 
street, estimated to cost $1,500,000. 
It is understood that large quantities 
of electrical and mechanical equip- 
ment will be required ‘in’ connection 
with the works. 


New York, N. Y.— Contract has 
been awarded to Stone & Webster, 
120 Broadway, by the Kiso Electrical 
& Industrial Co., Ltd., to supervise 
the design and construction of a pow- 
er plant, hydroelectric type, of 30,000- 
hp. capacity, to be located in the vi- 
cinity of Nagoya, Japan. It is under- 
stood that the plans call for the con- 
struction on the Kiso river under a 
water head of 110 ft., and the project 
is to cost about $5,000,000. 


New York, N. Y.—Large quantities 
of electrical and mechanical ‘equip- 
ment will be required in connection 
with the construction of the proposed 
sugar mill to be erected by the At- 
lantic Fruit Co., 61 Broadway, at its 
properties at Cuba. The new plant 


will have a capacity of 300,000. bags 
of sugar, and will be supplemented by 
35 miles of railroad, warehouse facil- 
ities, docks, wharves, ‘etc.. .The- com- 
pany has arranged ‘a bond*issue: for _ 


$10,000,000, a portion of the proceeds 
to be used for the proposed expansion. 
N. A. Macleod is president. 


New York, N. Y.—Braedner Tire 
Co. contemplates the erection of a 
power plant. 


Niagara Falls, N. Y.—Fire on Jan. 
1 destroyed one of the buildings at 
the plant of the United States Light 
& Heat Corp., Highland avenue, used 
for the production of batteries. It is 
understood that the destroyed struc- 
ture will be rebuilt. 


North Tonawanda, N. Y.—Plans are 
being prepared by the Tonawanda 
Power Co. for extensions: and im- 
provements in its plant and system 
to increase the present capacity. The 
work is estimated to cost $200,000. 
The company purchases electric pow- 
er from the Niagara Falls Power Co. 


Tonawanda, N. Y.—In connection 
with the plans under consideration 
for the deepening of the channel of 
the inner harbor of the Niagara river 
and the Tonawanda creek, it is pro- 
posed to construct a power tunnel 
along the Niagara Frontier, to. be 
equipped for the development of pow- 
er. Congressman S. Wallace Demp- 
sey is interested in the project. 


. Dover, N. J.—New Jersey Power & 
Light Co. is making rapid progress 
on the construction of a new 30,000- 
volt transmission line to extend from 
Dover to Newton, and it is expected 
that the work will be completed at an 
early date. The company is also con- 
structing a new electric substation at 
the Scrub Oak Mine of‘ the Replogle 
Steel Co., for increased power ser- 
vice to this plant. 


Elizabeth, N. J—Consumers Ice & 
Cold Storage Co., 1079-East: Grand 
street, has had plans prepared.. for 
the construction of. a 2-story.. brick 
and steel addition to its plant, for in- 
creased capacity. The structure will 
be about 50x150 ft., and is estimated 
to cost $50,000. Considerable refrig- 
erating and electrical equipment will 
be required. R. W. Sailor, 76 Mont- 
gomery street, Jersey City, is archi- 
tect. 


Freehold, N. J.—Board of Freehold- 
ers has awarded.contracts for the con- 
struction of a new power plant to be 
used for lighting and heating of the 
court house and jail. Bonds for $62,- 
000 have been voted, the proceeds to 
cover the cost of the proposed work. 


Newark, N. J.—Luthy Storage Bat- 
tery Co., 268 Wright street, will build 
a new l1-story extension to its plant. 


Newark, N. J.—Franklin Baker Co., 
Doremus avenue, has had plans pre- 
pared for alterations and improve- 
ments in the boiler; plant at its works. 
The company is also making other ex- 
tensions and» betterments. in its plant. 





Newark, N. J.—In connection with 
the annual report of the Electrical 
Bureau of the Building Department, 
Ralph B. Ward, chief electrical in. 
spector, it is set forth that the num- 
ber of permits for electrical installa. 
tions issued during the year 1919, 
exclusive of service connection, to- 
taled 7042, as against 3240 for 1918, 


Newark, N. J.—John Campbell & 
Co., 23 New York avenue, are having 
revised plans prepared for the con- 
struction of a new 2-story factory and 
boiler plant, about 100x125 ft. The 
structure will be located at 13-23 New 
York avenue, and is estimated to cost 
$50,000. Henry Weiler, 40 Komorn 
street, is architect. 


Newark, N. J.—Plans are nearing 
completion for the construction of the 
proposed plant to be erected by C.R. 
Curtis, formerly manager of the Split- 
dorf Electrical Co., to be located on 
the site of the former Hedenberg 
Iron Works, Warren, Plane and 
Hackett streets. The initial unit of 
the works will be 8-story, about 60x 
172 ft., and it is proposed to construct 
the second unit of the plant during 
the coming spring. The works will 
be devoted to production of electrical 
specialties; automobile accessories, 
etc. , 


Perth Amboy, N. J.—Plans are be- 
ing arrangéd by the Public Service 
Corp: for the’the immediate rebuild- 
ing of ‘the section of its local power 
station recently destroyed by fire. 


Pompton . Lakes, .N. J. — Common 
Council has. perfected, arrangements 
for the creation.of a water and-light 
committee. to have..control. of the 
municipal. water and-electric plants, 
with John O. Wells. appoirited. chair- 
man of the: committee. This. body 
replaces the Board of Works former- 
ly.in charge of the municipal plants. 


- Towaco, N. J.—Plans are under con- 
sideration by the Township Commit- 
tee of Montville Township for the in- 
stallation of a new electric lighting 
system in the Towaco section. Elec- 
tric energy is furnished by the Boon- 
ton Electric Co., Boonton. 


Weehawken, N. J. — Weehawken 
Dry Dock Co. is.said: to. be arranging 
plans for the: construction of a large 
new dry dock plant on property ac- 
quired under- option for a considera- 
tion of about: $2,000,000 located in 
North Bergen.and. Guttenberg. Large 
quantities of, electrical and mechanical 
equipment will be-required in connec- 
tion with the proposed, works. 


Claymont,’ Del.— Worth Brothers 
Steel Co. is’arranging plans for, ex- 
tensive additions to its local. steel 
plant. The company has brokef 
ground for the construction of a“hew 
rolling mill, ‘which will afford em- 
ployment for close to 500 additional 
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men. At the present time the works 
have a capacity of about 100,000 tons 
of material annually, and it is pro- 
posed practically to double this out- 
put. When completed the plant will 
cover approximately 5 acres of:land, 
and large quantities of electrical and 
mechanical equipment will be required 
including shears, furnaces, rolling- 
mill equipment, the construction of 
crane runways, and the installation of 
electrically operated traveling cranes, 
as well as auxiliary apparatus. The 
company is also arranging for a hous- 
ing development for its employes. 
The company has recently filed no- 
tice of an increase in its capital from 
$2,500,000 to $5,000,000, for proposed 
expansion; this expansion is estimated 
to cost in the neighborhood of $2,- 
000,000. Norman R. Entrekin is gen- 
eral superintendent in charge of con- 
struction. 


Apollo, Pa—Apollo Steel Co. will 
spend $1,000,000 on plant additions, 
185x360 ft., 70x240 ft., and 60x309 ft. 


Bethlehem, Pa.— The city officials 
have authority to let contracts for 
installing ornamental lights. Address 
Archibald Johnson, mayor. 


Dushore, Pa.— Approval has been 
granted by the Public Service Com- 
mission of the formation of the Sulli- 
van County Electric Co. with a capital 
of $35,000, as a ‘consolidation of the 
Laporte, Colley, Dushore, New AI- 
bany, and Cherry Electric Companies. 
F, D. Yingling, Pottsville, is presi- 
dent. . 


Easton, Pa.—Work has been com- 
pleted by the Pennsylvania Utilities 
Co. on the installation of a new 1000- 
hp. capacity boiler unit at its Dock 
street plant, for increased operations. 
The company is also perfecting ar- 
rangements for the immediate instal- 
lation of two additional such units, 
of 600 and 400 hp., respectively. 


Greensburg, Pa——One of the big 
questions that the new council will 
have to deal with during the year is 
that of a better lighting system for 
the town. An ornamental lighting 
system has been proposed by busi- 
ness men, and their proposition will 
be laid before the newly organized 
body. 


_ Lancaster, Pa.—In connection with 
improved service over the traction 
system from Lancaster to Reading, 
plans are being arranged for the con- 
struction of a new power line between 
the two cities. 


Macungie, Pa.—Howard D. Heffner 
has recently announced the opening 
of a new local electrical repair and 
contracting establishment. A com- 
plete stock of electrical supplies is 
also carried. 


Oil City, Pa—Plans are under con- 
sideration for the early rebuilding of 
the boiler and compressor plant at 
the Hampton station recently de- 
stroyed by fire with loss estimated at 
about $10,000. 


Pittsburgh, Pa.—Cambria Steel Co. 
has announced part of its construction 
Program involving an expenditure of 
$15,000,000. Two central power plants 
will be built at a cost of $2,000,000, 
work on which will start in a few 
weeks. Owing to an increasing de- 
mand for steam due to expansion of 
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latest type boilers and superheaters 
will be installed. Authorization is 
also made for the construction of a 
plant for building tank cars at a cost 
of $1,750,000. - 

i 


- Valley View, Pa.— Public Service 
Commission has approved of the for- 
mation of the Citizen’s Electric Co., 
with a capital of $30,000. A. R. Deib- 
ler, president, being a consolidation 
of the Gratz Township, Hubley 
Township, Hegins Township, Lykens 
Township, Mifflin Township, and 
Berryburg Electric Companies, char- 
tered to operate in parts of Dauphin 
and Schulykill counties. 


- Norfolk, Va.—About $2,000,000 will 
be expended by the Virginia Railway 


& Power Co. for additional equipment, 


and improvements. C. B. Buchanan 


is general manager. 


Huntington, W. Va. — Three-Leaf 
Lamp Shade Co., recently organized, 
plans a local 4-story plant for the 
manufacture of metal light deflectors. 
Edward Meeks is president. 


’ Morrisvale, W. Va.— Royal Block 
Coal Co. has had plans prepared for 
the immediate rebuilding of the pow- 
er plant at its mining propérties, re- 
cently destroyed by fire with loss es- 
timated at $20,000. 


Hendersonville, N. C_—Home Elec- 
tric Co. is having plans prepared for 
improvements at its local power de- 
velopment. \ It is proposed to change 
the present rock dam to concrete con- 
struction, at the same time raising to 
50 ft. high, to impound water to cover 
about 40 acres. 


Greensboro, Ga. — City has had 
plans prepared for extensions and 
improvements in the municipal elec- 
tric light and water plants. 


. Stillmore, Ga.—City commission is 
considering plans for the construction 
of a new municipal electric light plant. 
J. R. Warren is mayor. 


Waynesboro, Ga.—Plans have been 
prepared by the city for extensions 
and alterations in the municipal light 
and water systems. Bonds for $25,- 
000 have been voted, the proceeds to 
be used to cover the cost of the pro- 
posed work. 


NORTH CENTRAL STATES. 


Hamilton, O. — An ordinance has 
passed the council to authorize an is- 
sue of $40,000 in bonds for installing 
and improving police and fire alarms. 
Address city ¢lerk. 


Cadillac, Mich—The county super- 
visors have appropriated $3000 for a 
lighting system for the county sani- 
tarium. 

Port Huron, Mich.—Detroit Edison 
Co. proposes to replace the 400 cp. 
lamps with 600 cp. lamps with slight 
increase in costs. 


Westphalia, Mich. — Bonds to the 
amount of $15,000 have been au- 
thorized for the purchase of a munici- 
pal light plant. 


Detroit, Mich—Clayton & Lambert 
Manufacturing Co. will build a power 
plant and a 1 and 2-story manufac- 
turing plant to cost $500,000. 


Litchfield, Mich.—A bout $12,000 will 
be expended improving the municipal 
light plant. 


fight plant. 
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Columbia City, Ind.-—The municipal 
electric light plant will be enlarged. 
Frank Schultz, city clerk. 


‘ Champaign, Ill. — Plans are being 
made for the erection of a 12-story 
hotel and office building to cost $1,- 
000,000. 


Decatur, Ind.—Citizens are. backing 
a movement to place ornamental 
lights in all parts of the city. The 
city will maintain the lights and sup- 
ply electricity if property owners 
purchase the lamps. which are valued 
at about $32 each. 


Hammond, Ind.—A power plant, 40 
x70 ft., and a machine shop, 100x250 
ft. will be constructed by the Rail- 
way Motor Car Co. E. Shank, 38 
South Dearborn street, Chicago, is 
architect. 


Springfield, Ill—Frank H. Hamil- 
ton, commissioner of public works, 
recommends an underground electric 
system. An ornamental street-light- 
ing system has been planned for the 
downtown district, and the ordinance 
has been passed by the city council. 


Eau Claire, Wis.— Chippewa Res- 
ervoir Co. will build a dam in Chippe- 
wa river in spring. Peter D. Kline, 
general manager, Wisconsin-Minne- 
sota Light & Power Co., is interested.. 


Mellen, Wis.—E. C. Atkins & Co., 
Indianapolis, Ind., have purchased the 
plant and business of the Pribnow 
Swage & Tool Works. New machin- 
ery will be installed. 


Milwaukee, Wis.—An electric pow- 
er plant to supply current for operat- 
ing the proposed sewage disposal 
plant on Jones Island will be built 
by the sewerage commission. The 
cost of the plant is estimated at from 
$850,000 to. $1,700,000, according to the 
type of power decided on. The plant 
will ultimately be of 11,700-hp. capac- 
ity and will supply 8800 kw. an hour. 


Frazee, Minn. — Otter Tail Power 
Co. will extend its lines from Perham 
to Frazee for lighting and power. R. 
C. Wood, village recorder. 


Gonveck, Minn.—Allen & Johnson 
have been given authority to erect an 
electric light plant. 


Cedar Falls, Ia. — Large sums of 
money will be spent during the year 
by local public service corporations. 
Iowa Telephone Co. will expend $23,- 

in improving its underground 
and series system. In addition to this 
$61,000 will be spent improving the 
service between Waterloo and Cedar . 
Falls, making a total of $84,000. 


Ft. Dodge, Ia. — Auburn Brick & 
Tile Co. will start at once with work 
for the complete electrification of the 
railway line to the clay pit at Grant 
City, the electrification of the hoist- 
ing plant, and the installation of an 
electric shovel in the clay pit. The 
improvement will entail an expense 
to the company of $25,000, but will re- 
sult in increased production and will 
reduce manufacturing costs. 


Sibley, Ia. — Sibley Telephone Co. 
will erect a new telephone building. 

Butler, Mo.—Election will be held 
in the near future to vote bonds for 
an additional unit at the power and | 
The installation of the 
unit contemplated will cost about 
$30,000 to $40,000. 
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. Jefferson City, Mo.—An effort is 
being made by the Jefferson. City 
Light, Heat & Power Co. to change 
the channel of the Missouri river by 
digging a waterway through a sand 
bar, thus enabling the light company 
to get a more satisfactory water sup- 
ply. Other improvements to the 
plant are also contemplated, but the 
cost has not yet been estimated. 


Kansas City, Mo.—Milwaukee : Cor- 
rugating Co. will soon begin work on 
a new manufacturing plant and ware- 
house at Southwest boulevard and B 
street in Rosedale, adjacent to Kansas 
City. The total cost will be, $250,000, 
and the new plant will have an 
output of about 200 tons of corru- 
gated iron and other metal products 
a day. The new building will be of 
reinforced concrete, 250x168 ft., and 
lighted by a monitor skylight in the 
center. It is expected that the new 
plant will be in operation June 1. 


Liberty, Mo.—Missouri Gas & Elec- 
tric Service Co. has started work on 
its transmission line from Liberty to 
Missouri City and Richmond, where 
current will be furnished to operate 
the electrical machines in mining. 


St. Louis, Mo. — Century Electric 
Co. has completed plans for the erec- 
tion of a new 6-story plant, 90x120 
‘ft., to cost about $200,000. E. S. 
Pillsbury is president. 


Claflin, Kan.—An election will be 
called soon to vote bonds for the 
construction of a transmission line to 
the Hutchinson Light & Power Co.’s 
system. 


Concordia, Kan.—United Telephone 
Co. plans to install 20,000 ft. of tele- 
phone wires underground here. 


Geneseo, Kan. — Election to vote 
$25,000 for an electric transmission 
line carried. 


Haven, Kan.—Temporary plans are 
being made for the building of an 
electric transmission line to give the 
city 24-hour service. A bond election 
will be held soon to vote bonds in 
the sum of $20,000 or more for the 
building of the line and also. $38,000 
for waterworks improvements. 


Preston, Kan. — Election will be 
held Jan. 29 to vote $31,000 in bonds 
for waterworks improvements. L. C. 
Mosier, city clerk. 


Topeka, Kan.—Improvements to the 
water plant are contemplated. It is 
planned to install a filtration system 
to cost approximately $100,000 and 
to combine the water and electric 
plants. The cost of moving the elec- 
tric plant to the waterworks station 
will be about $20,000. Bonds will 
probably be voted early this year. 


Garretson, S. D.—At a special elec- 
tion held recently the city council was 
authorized to sell the municipal light- 
ing plant to Ralph Gardner, and to 
grant the purchaser a franchise. 


McIntosh, S. D.—City will vote on 
the question of erecting municipal 
lighting plant in spring. Address L. 
A. Finnegan, city auditor. 


Miller, S. D.—The question of is- 
suing bonds for electric plant will be 
submitted to vote. Address mayor. 


Ramona, S. D.—An electric light 
plant will be erected. Power. lines 
will be erected to Oldham. 
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_ Sioux Falls, S. D.—A 10-year street 
lighting contract has been secured by 
the Sioux Falls Division of the North- 
ern States Power Co. for lighting the 
streets of Dell Rapids. The contract 
covers 136 250-cp. lamps mounted on 
ornamental posts, and two 15-hp. mo- 
tors for operating air compressors at 
the city’s gas plant. 


Watertown, S. D—On Jan. 19, 
$175,000 municipal light bonds will be 
Offered for sale. Address city clerk. 


Fortuna, N. D.—P. J. Quarne has 
purchased electric light equipment 
which will be installed here to furnish 
light and power. 


Mott; N. D.—North Dakota Inde- 
pendent Telephone Co. will repair its 
lines between DeSart and New Eng- 
land. S. P. Nelson, wire chief. 


Willow, N. D.—Northwestern Tele- 
phone Co. is installing new system. 
Poles will be reset in alleys, also new 
switches installed. 


SOUTH CENTRAL STATES. 


Carrollton, Ky.—City has approved 
the issuance of bonds for $25,000 to 
cover the cost of the proposed im- 


provements and extensions in the 
municipal electric light and water 
plants. J. E. Gullion is mayor. 


Chevrolet, Ky.—Williams By-Prod- 
uct Coal Co., on the Cumberland river, 
is ,develoning a first-class mining 
plant. Mills will be installed at once 
for the manufacture of: timber for 
building prospects, coal tipples, min- 
ing timbers. The new plant will be 
electrically operated. 


Lucedale, Miss——A stock company 
will be organized to build a dam 
across Small creek, just north of 
town, and so harness the water power 
to pump water for the town, and fur- 
nish electric current for lighting and 
other purposes. Address mayor. 


New Orleans, La. — New Orleans 
Railway & Light Co. will enlarge its 
main power house and install addi- 
tional equipment. 


New Orleans, La.—A power plant 
will be erected here by the Bureau of 
Yards and Docks, Navv Department. 
Equipment to cost $115,000 will be 
installed. 


- Broken Arrow, Okla.—Public Ser- 
vice Co., Tulsa, has had plans pre- 
pared for the construction of a new 
electric transmission line from Broken 
Arrow to Tulsa. 


Okemah, Okla.—The city plans to 
make extensive improvements to the 
water and electric plants during the 
year. 


Cisco, Tex.—Election will be held 
Jan. 29 to vote $400,000 in bonds for 
a new water system. 


Lufkin, Tex.—Plans have been pre- 
pared by the city commissioner for 
the installation of a new electric light- 
ing system in the downtown district. 
The work will cost about $8500. 


San Antonio, Tex. — Bear Rubber 
Mills has been. organized, and will 
erect a $230,000 factory. 


WESTERN STATES. 


Harrison, Ida.—The question of is- 
suing $6500 electric lighting bonds 
will be submitted to vote. 


‘ exclusive of machinery and equipment 





Yuma, Ariz—Yuma Irrigation Dj. 
trict has awarded a.contract for the 
construction of a new high-tensioy 
transmission line through the South 
Gila Valley section, about-18 miles 
The work is estimated to cost $60,00) 


Brewster, Wash. — Okeh Irrigation 
District has placed an order with the 
Seattle office of the. Allis-Chalmer; 
Manufacturing Co. for an irrigation 
pumping plant which will be installeq 
on the Columbia river early in the 
summer of this year to consist of one 
8-in. centrifugal pump of the horizon. 
tal split-case type, direct connected to 
one 175-hp. slipring induction motor 
wound for 2200 volts; also, one 5-in. 
pump of similar design, direct-con- 
nected to a 40-hp. slipring motor, 
The transmission line will be con- 
structed by the Ohanogan Valley 
Power Co., which will supply. current 
for this installation. 


Centralia, Wash.— Mayor T.C. Rog- 
ers and Glen Norman, superintendent 
of the city light department, have re- 
turned from Clarkston, Wash., having 
inspected there a power plant owned 
by the Washington-Idaho Light & 
Power Co., which the Sherman Coun- 
ty Light & Power Co. proposes to in- 
stall here. Equipment is reported in 
first-class condition. Sherman Coun- 
ty Light & Power Co. was recently 
awarded a contract to begin furnish- 
ing electricity to the city Oct. 1, 1920, 


Everett, Wash. — Eclipse Lumber 
Mill is having plans prepared for the 
complete electrification of its local 
plant, to replace the present steam- 
operated service. The company is 
also planning to increase the present 
capacity of the works, the extensions, 









































installation, being estimated to cost 
$25,000. 


Seattle, Wash. — Plans are rapidly 
nearing completion for the construc- 
tion of the proposed Skagit river hy- 
droelectric plant for the city. It is 
understood that bonds for $1,250,000 
will be issued for the development of 
the site. 


Seattle, Wash. — The Bureau of 
Yards and Docks, Navy Department, 
has awarded a contract to the Foun- 
dation Co., Seattle, for the con- 
struction of the proposed Govern- 
ment radio station to be located at 
Keyport, about 19 mi. north of Brem- 
erton. It is understood that the tow- 
er will be about 400 ft. in height, the 
diameter at the base being 90 ft., and 
5 ft. at the apex. 


Seattle, Wash.—F. W. Rust & Co., 
Inc., electrical contractors and engi- 
neers, Seattle, have just completed 
electrical wiring in the Wells build- 
ing at the corner of Third avenue and 
Pine street, and are starting a similar 
installation in the Peoples Store build- 
ing, a 7-story structure at Pine street 
and Minor avenue. Another job re- 
cently completed by this concern was 
the terminal post office building at 
the King street railway station. 


Seattle, Wash—Thompson & Cas- 
tleton, Inc., electrical engineer and 
contractor, Seattle, recently installed 
a 3000-kw. outdoor substation for the 
Northwest Power & Manufacturing 
Co. at Port Gamble, Wash., for trans- 
mitting power across Hoods canal to 
supply the city of Bremerton, Wash. 
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Spokane, Wash. — The Inland Em- 
pire Railroad System is to spend $60,- 
000 this year for the conversion of 
the present two-men street cars on 
the traction lines to the one-man type, 
according to Receiver F. E. Conners. 
A new company will be incorporated 
to take over the property of the In- 
land after the receiver’s sale is con- 
firmed by the court, and the road 
turned over to its new owners. The 
Inland, as it stands, represents an in- 
vestment of between $5,000,000 and 
$6,000,000 to its new owners, accord- 
ing to the receiver. 


Petersburg. Alaska — Bonds in the 
sum of $75,000 for municipal lighting 
plant and new school house were 
voted at a recent election. 


Roseburg, Ore. — Application for 
permit to appropriate 1000 sec.-ft. of 
water from the North Umpqua river, 
for the development of 3000 hp. at 
Whistler’s Bend, has been filed in the 
office of Percy A. Cupper, state engi- 
neer, by this city. Development re- 
quires construction of a concrete dam 
800 ft. long, and 8x20 ft. tunnel; 700 
ft. long, and other works, at an esti- 
mated cost of $500,000. 


Portland, Ore. — Pacific Telephone 
& Telegraph Co. took out a $5000 
excavation permit for a new substa- 
tion at Stanton and Siskiyou streets, 
which will cost when completed, $100,- 
000. The structure is to be of fire- 
proof construction, 2 stories in height, 
and will be 60x85 ft: 


Roseburg, Ore.—City has completed 
plans for the construction of the pro- 
posed municipal power plant in the 
vicinity of Rock Creek. Preliminary 
surveys of the site are now under way. 
Floyd Frear is city engineer. 


Carson City, Cal—A Cohn, Theo- 


dore Hawkins, and A. G. Meyers, as 
members of the Greater Carson club 
committee, and Dennis Hurley, Rob- 
ert Fulstone, and George Gillson, rep- 
resenting the City Trustees, held a 
joint meeting recently, to discuss 
municipal ownership of such public 
utilities as the telephone, water and 
light systems. Subcommittees were 
appointed to negotiate with the com- 
panies doing business in that city. 
The committee hopes to get these 
matters under way immediately so 
that ratification may be brought about 
at the time, of the city.election next 
provided agreements are 
reached with utility owners as to val- 
uations before that time. 


Chico, Cal—Great Western Power 
Co. is considering plans for the en- 
largement of its Nevis dam at the 


Lake Alamanor Reservoir, Plumas 
county. 
Kernville, Cal. — Plans are under 


consideration by the Southern Cali- 
fornia Edison Co. for the rebuilding 
of its large warehouse building on the 
Kern river, recently destroyed by fire, 
including a large quantity of electri- 
cal equipment and supplies. 


Los Angeles, Cal.—Electrical Prod- 
ucts Corp. is having plans prepared 
for a l1-story plant, 65x135 ft. with 
extension 30x90 ft. for the manufac- 
ture of electrical specialties. 


Manteca, Cal.—Board of trustees is 
having plans prepared for the installa- 
tion of a new electric street-lighting 
system in Yosemite avenue and a por- 
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tion of Hogan road. Bonds to cover 
the cost of the work will be issued. 


Ontario, Cal—Edison Electric Ap- 
pliance Co., Inc., will double the ca- 
pacity of its plant. Plans for the 
erection of a number of factory build- 
ings are new being prepared. 


Pasadena, Cal.—City council is ar- 
ranging plans for the immediate in- 
stallation of an electric lighting sys- 
tem in Euclid avenue, extending from 
Walnut to Center street. Concrete 
lighting standards will be utilized. 


Tranquillity, Cal—Plans are being 
arranged for extensive improvements 
in the local irrigation. development, 
including the erection of a large new 
pumping plant. It is understood that 
bonds will be issued to cover the cost 
of the work. Plans are also under 
consideration for the construction of 
a new municipal waterworks plant. 


Turlock, Cal—R. V. Meikle, con- 
nected with the Turlock Irrigation 
District, has filed application with the 
State Water Commission for permis- 
sion to appropriate, 4000 cu. ft. per 
sec. of water from Tuolumne coun- 
ty, to be used for power purposes. 
It is understood that the power plant 
will have capacity of about 45,000 hp. 
with diversion works to comprise 
concrete dam 283 ft. high, 930 ft. long 
on top, and 100 ft. long on bottom: 
The project will cost in the neighbor- 
hood of $1,000,000. 


Vallejo, Cal. — Arrangements have 
been completed by the Bureau of 
Yards and Docks, Navy Department, 
Washington, D. C., for the construc- 
tion of the proposed high-power radio 
station, to be used as an auxiliary to 
the low-power station at Mare Island. 
The project is estimated to cost $200,- 


; CANADA. 


Marysville, N. B.— Canadian Cot- 
tons, Ltd., has plans prepared and is 
for a new 5000-kw. 
steam turbogenerator with the neces- 
sary switchboards, motors, etc., to 
operate its cotton mills here. 
Kelsch, of Montreal, is the company’s 
consulting engineer. 


Milltown, N. B.—Canadian Cottons, 
Ltd., will construct a new dam and 
hydroelectric power house, contain- 
ing three vertical units. The plant 
is to be used to operate the cotton 
mills, replacing its existing hydro- 
electric plant. R. S. Kelsch, of Mon- 
treal, is the consulting engineer. 


St. John, N. B—Cornwall & York 
Cotton Mills Co., Ltd., St. John, N. B., 
is about to construct a new power 
house, engine room, which will be 
equipped with water-tube_ boilers, 
turbogenerator, switchboards, cool- 
ing pond, etc. Two units of 750-kw. 
installed. R. S. 
Kelsch, of Montreal, is the consult- 
ing engineer. 


Belleville, Ont. — Tivani Electric 
Steel Co. contemplates the erection 
of a foundry on the waterfront and 
the constructions of piers. The build- 
ings will cost $250,000. Reduction 
furnaces and rolling mills at a cost 
of $4,000,000 will be installed.. Ham- 
ilton & Hansel, Park Row, New York, 
consulting engineers. 


Cornwall, Ont.—Canadian Cottons, 
Ltd., will construct a new hydroelec- 
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tric power house in Cornwall, imme- 
diately west of its Stormont mill. 
The power house will contain three 
vertical shaft units of 1000-kw. ca- 
pacity. It also contemplates increas- 
ing the capacity of its new steam 
turbogenerator plant, by adding a 
new unit consisting of water-tube 
boilers, steam turbine, and the neces- 
sary auxiliaries. R. S. Kelsch, of 
Montreal, is the consulting engineer. 


Hamilton, Ont.—Ontario Mills are 
making arrangements to build and 
equip a new steam boiler plant of 
12,000 hp. capacity, to take the place 
of the existing boiler plant. The new 
plant will be modern in every respect 
and will be equipped with water-tube 
boilers, coal and ash handling equip- 
ment, heaters, pumps, piping, ete 
R. S. Kelsch, of Montreal, is the con- 
sulting engineer. 


Magog, Que. — Dominion Textile 
Co. is building a, new dam for power 
development in connection with its 
large mills at Magog, Que.; two 1500- 
kw. units will be installed. R. S. 
Kelsch, of Montreal, is the consult- 
ing engineer. 








FOREIGN TRADE 




















(Addresses of firms referred to in these 
trade opportunities may be obtained by 
writing to the Bureau of Foreign and 
Domestic Commerce, Washington, D. C., 
or its branch and local co-operative 
offices. Request for each opportuntty 
should be on a separate sheet and the 
file number given.] 


Hydraulic Press (31,705)—A manu- 
facturing firm in Spain desires to pur- 
chase for own account a small hy- 
draulic press for recovering with lead 
electric cables and wires of diameters 
less than 15 mm. Quotations should 
be given c. i. f. Spanish port. Pay- 
ment, cash against documents. Cor- 
respondence should be in Spanish or 
French. References. 


Lamps and Electrical Supplies (31,- 
709)—An agency is desired by a man 
in Italy for the sale of automobiles 
and accessories, railway material, of- 
fice supplies, electric lamps, electri- 
cal supplies, and novelties. Corre- 
spondence should be in Italian or 
French. References. 


Wires and Cables (31,711) — The 
director of a trading syndicate in In- 
dia desires to purchase and secure an 
agency for the sale of oil-drilling 
tools and. machinery of all descrip- 
tions,, portable pumps, wire rope, 
wires, complete sets of geological in- 
struments, and machinery and equip- 
ment for drilling and pumping water. 
Quotations should be given c. i. 
port of India. Reference. 


Electrical Goods (31,720)—A _ tech- 
nical engineer from Norway is in the 
United -States‘and desires to secure 
agencies for the sale of all kinds of 
metals, machinery, porcelain products, 
electrical: goods, chemicals, building 
material, industrial supplies, hardware, 
and all other articles of a technical 
nature. Reference. 


Electrical Appliances (31,721)—An 
electrical supfhly company in China 
desires to purchase electrical and me- 
chanical appliances, hardware, and 
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enamel ware. Quotations should be 
given c. i. f. Tientsin. Payment, cash 
against documents in Tientsin. Ref- 
erence. 


Electrical Material (31,731) — An 
engineer in Argentina desires to se- 
cure material suitable for electrical 
installations in small towns, such as 
self-contained engine-driven sets. Cor- 
respondence may be in English. Ref- 
erence. 


Motors and Transformers (31,732)— 
An importer in Spain desires to pur- 
chase for own account and secure 
agencies for colors, anilines, electric 
motors, and transformers. Quota- 
tions should be given c. i. f. Spanish 
port. Payment against documents 
and from. 1 to 2 months’ credit. Cor- 
respondence may be Spanish and 
French. References. 


Electrical Goods (31,737)—A com- 
mercial traveler who has represented 
an American firm in Spain and Por- 
tugal is about to return to Spain, and 
desires to secure an agency for the 
sale of iron and steel products, chemi- 
cals, labor-saving devices, lubricants, 
electrical goods, etc. Quotations 
should be given c. i. f. Spanish port. 
References. 


Press (31,750) — A company in 
Spain manufacturing electrical con- 
ductors desires to purchase a small 
size press for making lead covered 
wire. This press should be capable 
of handling a variety of dies accord- 
ing to the size of wire to be used and 
thickness of lead required. Refer- 
ences. 








INCORPORATIONS 








Elmwood, Ill—Weibel Electric Co. 
has incorporated with a capital of 
$30,000. John and Lloyd Weibel, in- 
corporators. 


New York, N. Y.—N. Hirschfeld 
Electrical Supply Co. Capital, $50,- 
000. To manufacture electrical goods. 
Incorporators: M., R., and N. Hirsch- 
feld, 977 Fox street. 


Tonawanda, N. Y.—King Electric 
Manufacturing Co. Capital, $25,000. 
To manufacture electrical goods, etc. 
Incorporators: B. Kibler, L. Smith, 
and V. F. King, Tonawanda. 


New York, N. Y.—Melville H. Bett- 
man Corp. Capital, $25,000. To man- 
ufacture electrical apparatus, etc. In- 
corporators: M. H. Bettman, G. E. 
Wissner, and J. H. Noble. 


Binghamton, N. Y.—George F. 
Uhlman Co. Capital, $25,000. To man- 
ufacture electric signs. Incorpora- 
tors: W. L. Chittenden, G. F. Uhl- 
man, and W. G. Phelps, Jr. 


Buffalo, N. Y.—Miles Electric Car 
Lock Corp. Capital, $500,000. To 
manufacture electric appliances, etc. 
Incorporators: Johnson, G, G. 
Canute, and J. R. Kingsley, Buffalo. 

Pittsburgh, Pa—Hi-Voltage Equip- 
ment Co. Capital, $100,000. To man- 
ufacture electric apparatus and equip- 
ment. Incorporators: ®J. F. Weis, 
Walter W. Reihl, and Alexander P. 
Lindsay, Pittsburgh. 








New York, N. Y.—Buchman Manu- 
facturing Co. Capital, $10,000. To 
manufacture boilers, engines, etc. In- 
corporators: E. Buchman, and M. 
and J. Newman, 1 East 111th street. 


Buffalo, N. Y.—Erie County Trac- 
tion Corp. Capital, $450,000. To 


operate a local traction system. In- 


corporators: E. L. Frost, R. B. Aus- 
tin, and J. L. Cummings, New York. 


Goose Creek, Tex.—Goose Creek 
Light & Power Co. Capital, $75,000. 
To operate a local electric light and 
power plant. Incorporators: R. S. 
Sterling, W. W. Sloan and T. D. 
Joiner, Jr. 


New York, N. Y.—Begley Mechan- 
ical Corp. Capital, $300,000. To 
manufacttire electrical devices. In- 
corporators: W. E. Ernst, W. J. 
Begley and F. P. Hennessy, 200 West 
23d street. 


New York, N. Y.—Independent 
Gas & Electric Fixtures Co. Capital, 
$15,000. To manufacture electric and 
gas fixtures, etc. Incorporators: H. 
Goldberg, and’ I. and R. Clark, 528 
East 149th street. 


Newark, N. J.—McIntyre Corp. 


Capital, $100,000. To manufacture 
electrical supplies, etc. Incorpora- 
tors: Thomas Brunetto, Montclair; 


C. W. Yerbury and Alexander Blu- 
menthal, Newark. 


New York, N. Y.—Fulton Lamp & 
Shade Co. Capital, $25,000. To. manu- 
facture electric lamps, shades, etc. 
Incorporators: R. Pollock, S. O. Pol- 
lock and L. Shapiro, 1275 Madison 
avenue, New York. 


Baltimore, Md.—Republic Electric 
Co. of Baltimore. Capital, $25,000. 
To manufacture electrical machinery, 
apparatus, etc. Incorporators: Chas. 
E. Kirby, Paul McA. Biedler, and 
Edward G. Flynn. 


Phillipsburg, N. J.—Hull Battery & 
Ignition Co. Capital, $70,000.. To 
manufacture electric batteries, igni- 
tion systems, etc. Incorporators: 
G. T. Hull, R. N. Fulton and J. M. 
Cady, Phillipsburg. 


Newark, N. J.—Radio Distributing 
Co. Capital, $30,000. To manufac- 
ture electrical appliances, radio ap- 
paratus, etc. Incorporators: Alfred 
H. Corwin, Merwin W. Arps, and 
Theodore McC. Marsh. 


New York, N. Y.—Electrical Copy- 
ing Machine Corp. Capital, $125,000. 
To manufacture electrically operated 
copying machinery, etc.. Incorpora- 
tors: J. Baum, H. Steingard, and A. 
A. Walter, 120 Broadway. 


New York, N. Y.—Fred Adee Corp. 
Capital, $300,000. To manufacture 
electric, gas and steam fixtures of 
various kinds. J. S. Annable, W. 
Gannan and N. Sanger, Richmond 
Hill, are the incorporators. 


Hoboken, N. J.—Atlas Railway Sig- 
nal Co. Capital, $200,000. To man- 
ufacture electric railway signal ap- 
paratus, etc. Incorporators: M. L. 
Patterson, C. W. Assmus, New York; 
and M. J. Loughridge, Bogota, N. J. 


Atlanta, Ga— Domestic Electric Co. 
has been incorporated with a capital 
of $1,000,000, with the purpose to dis- 
tribute modern electric and water 
conveniences to people on farms’ and 
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in communities not having this equip. 
ment, 


New York, N. Y.—Hemco Electric 


Manufacturing Co., Inc. Capital 
$100,000. To manufacture electric 
supplies, novelties, etc. Incorpora. 


tors: G. Price, A. M. Bergenthal ang 
a P Allen, 55 East 65th street, New 
ork. 


Baltimore, Md.— Dixie Storage 
Battery Co. Capital, $250,000. T, 
manufacture storage batteries, motors 
dynamos, and other electrical ma. 
chinery. Incorporators: John R. Rut- 
ter, Charles W. Southcomb, and Wil- 
liam G. Brohawn. 


Brier Hill (St. Lawrence Co.), N. 
Y.—Brier Hill Electric Light & Power 
Co. Capital, $10,000. To operate a 
local plant for generation and distri- 
bution of electric energy. Incorpo- 
rators: F. E. Graves, A. W. Greg. 
ory, and M. L. Stevenson, Brier Hill. 


Peoria, Ill.—Continental Electric 
Sign Co. has been incorporated for 
$25,000 by W. R. Ronny, R. H. Morey 
and J. B.‘Wolfenbarger of Peoria and 
H. H. Marriott of Kansas City, Mo. 
The new company will deal in the 
manufacture and sale of electrical ad- 
vertisements, displays and devices. 


Newark, N. J. — Diamond Electric 
Specialties Corp. has filed articles of 
incorporation with a capital of $100,- 
000, to be affiliated with the company 
of like name at 27 West 20th street, 
New York. The company recenfly 
leased property at 1901-103 South 
Orange avenue, Newark, to be used 
for the establishment of a new works 
for the production of flashlights, bat- 
teries, etc. Frank Evans, William 
Abramson, and F. Klang are the in- 
corporators. y 
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Cable—Bids will be received at 
New Haven, Conn., Jan. 20, for fur- 
nishing the city with the following: 
7000 ft. of 30-conductor lead covered 
underground cable; No. 14 B. & S. 
gauge conductors, price f. o. b., New 
Haven. The cable is to be con- 
structed in accordance with the speci- 


fications for underground cable for’ 


fire alarm and police signal service. 
adopted by the International Associa- 
tion of Municipal Electricians. Ad- 
dress board of fire and police commis- 
sioners. 


Elevators, Etc.—Bids will be re- 
ceived until Jan. 24, by A. L. Flint, 
General Purchasing Officer, Panama 
Canal, Washington, D. C., to furnish 
electric freight elevator; refrigerating 
plants; annunciators, panelboards, 
push buttons, copper cable condulets, 
lighting fixtures, watthour meters, 
flush plates, reflectors, switches, 
transformers, terminal tubes, magnet 
wire, etc. Blank forms and informa- 
tion (Circular 1329) are furnished on 
application to offices of Panama 
Canal; assistant puchasing agents at 
24 State street, New York; 606 Com- 
mon street, New Orleans; Fort Ma- 
son, San Francisco; United States 
engineer offices throughout the coun- 
try. 
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Col. Shreeve Cited by French Government—R. B. Woolley 
Resigns—Death of Albert Schmid — Changes in Personnel 


Capt. A. B. CHRISTEN has joined 
the sales department of the Anti-Cor- 
rosion Engineering Co., New York. Be- 
fore the war he was an engineer with 
the Western Electric Co. 


H. W. PHILBROOK, formerly con- 
nected with the General Electric Co., 
Schenectady, N. Y., is now associated 
with the Schutte & Koerting Co., Phil- 
adelphia, Pa., as district manager of the 
New York office, 30 Church street. 


GustAv A. MERKT, who for the 
past 2 years has been chief engineer for 
the American Tube & Stamping Co., 
Bridgeport, Conn., has become asso- 
ciated with the Clinton-Wright Wire 
Co., Worcester, Mass., as chief engineer. 


C. F. Lincoun, Wilmington, Del., 
district traffic superintendent of the 
Diamond State Telephone Co., Bell Sys- 
tem, has been appointed executive as- 
sistant, with offices in Philadelphia, Pa. 
Mr. Lincoln will be succeeded by Har- 
court R. Burns. 


Ror B. WooL_tey, for the past two 
years director of publicity of the So- 
ciety for Electrical Development, = 
is now connected with Thomas F. 
gan, Inc., advertising agency, New York 
City, and will specialize on electrical and 
merchandising accounts. Mr. Woolley, 
who joined the society after service 
overseas, has been engaged in sales and 
advertising work for 17 years. 


Ligeut.-Cor HERBERT E. 
S HREEVE, in charge during the war of 
the Division of Research and Inspection 
of the Signal Corps, with headquarters 
in Paris, and now head of the trans- 
mission system engineering department 
of the Western Electric Co., at West 
street, New York City, has been made 
a Chevalier de la Legion d’Honneur, 
which is one of the highest ‘decorations 
it is possible for the French Govern- 
ment to bestow. In May of last year 
Colonel Shreeve received through Gen- 
eral Pershing the distinguished service 
medal in recognition of his meritorious 
services in the Signal Corps. 


Maj. J. L. HAys has been appointed 
electrical engineer of the Stone Frank- 
lin Co., New York city. Major Hays 
brings to his new position a wide ex- 
perience in electrical engineering prob- 
lems, particularly in regard to electrical 
car lighting. After his graduation from 
Lehigh University, in 1909, with the de- 
gree of electrical engineer, he joined the 
electrical department of the Baltimore 
& Ohio Railroad, serving as a mechanic, 
draftsman, inspector, general foreman 
and assistant engineer. Resigning his 
position with the Baltimore & Ohio 
Railroad he became electrical engineer 
with the Seaboard Air Line. When war 
with Germany was declared he was com- 
missioned a major in the Quartermas- 
ter’s Corps and was the officer in charge 





of the electrical section of the engineer- 
ing branch, being responsible for all 
electrical construction for the army in 
the United States. At the termination 
of the war Mr. Hays became associated 
with the Stone Franklin Co. 


HERBERT C. Hoover, head of the 
civilian relief commission for Europe 
and at present vice-chairman of the 
President’s industrial commission, will 
be the guest of the Western Society of 
Engineers the last week in February. 
The Washington Award, founded by 
John A. Alvord, a member of the so- 
ciety, will be presented to Mr. Hoover 
at that time for “pre-eminent services 
in promoting the public welfare as chair- 
man of the commission for Relief of 
Belgium and as Food Administrator of 
the United States.” When Mr. Hoover 
was last in Chicago, he intimated that 
the final report of the industrial com- 
mission would be the topic on which 
he would address the engineering pro- 
fession of Chicago. The Washington 
Award is administered by a commission 
representative of the Western Society 
of Engineers, the American Society of 
Civil Engineers, the American Society 
of Mechanical Engineers, American In- 
stitute of Electrical Engineers and the 
American Institute of Mining Engineers. 


OBITUARY. 


Gen. Epwin S. GREELEY, a pio- 
neer electrical dealer and manufacturer, 
passed away Jan. 10 at his home in 
New Haven at the advanced age of 87 
years. General Greeley was first asso- 
ciated with L. G. Tillotson & Co., tele- 
graph supplies, afterwards changed to 
E. S. Greeley & Co., New York City. 
This company began business immedi- 
ately following the war and is said to 
be the first supply house established in 
America. General Greeley entered the 
Civil War on the Northern side as a 
lieutenant and retired as a brigadier- 
general, one of the youngest bearing 
that title. In recent years he has been 
active in banking circles in New Haven. 


ALBERT SCHMID, electrical and 
mechanical engineer, after an illness of 
several months, died in New York city 
on Dec. 31, and in his passing the en- 
gineering profession has suffered a great 
loss. Mr. Schmid was not only closely 
identified with the early development 
of the electrical machinery in the United 
States, but was also prominent in the 
electrical industry of France, Switzer- 
land, Italy and Great Britain. He was 
truly a man of great international repu- 
tation. Mr. Schmid was born in Zurich, 
Switzerland, in 1857, and_received his 
education in that city. .He began his 
real career by entering the employ of 
the French Westinghouse Air Brake 
Co. It was here that Mr. Westinghouse 
met him in the early 80’s, and, being 
impressed by his ability, invited him to 
come to America. Soon after his ar- 


rival, Mr. Schmid turned his attention 
to designing work for the Westinghouse 
Air Brake Co., then located in Alle- 
gheny, Pa., where his keen mechanical 
perception and insight brought him 
rapid advancement. When Mr. West- 
inghouse became interested in the Union 
Switch & Signal Co. and started there 
his original electrical work, he engaged 
Mr: Schmid as his chief designer and 
engineer in that field. Shortly after, in 
1886, he was transferred to the newly 
created Westinghouse Electric Co., be- 
coming its first chief engineer, and in 
1896 its general superintendent. 

In 1897 he went to Europe for the 
purpose of studying the continental de- 
velopment in the electrical art and the 
manufacturing possibilities there, and, as 
a result of this trip, the formation of 
the French Westinghouse Co. was soon 
under way. He was made director gen- 
eral of that organization. He has also 
held the positions of director of the 
Westinghouse Electric Co., Ltd., of Eng-- 
land, president of the Campagnie des 
Lampes a Filament Metallique, of 
France, and at the time of his death, in 
addition to his position as consulting 
engineer for the American Westing- 
house Co., he represented the Westing- 
house Lamp Co. and had general super- 
vision of its interests abroad. Mr. 
Schmid, as chief engineer of the West- 
inghouse Electric Co., prior to 1896, 
was naturally directly concerned with 
the original development of many forms 
of electrical apparatus. These include 
the modern industrial motor, the elec- 
tric railway motor and the transformer. 
On all of these, and many other of the 
company’s products, he has indelibly im- 
pressed his engineering genius. 

The Patent Office records evidence to 
some degree his remarkable inventive 
genius. Two of his early patents are 
of especial interest to electrical men; 
his first taken out in 1889 covers “a 
film of oxide to insulate from each 
other the steel laminations,” used in 
armatures, transformers, and other elec- 
trical apparatus—the method that now 
is, and probably always will be, in uni- 
versal use for such purposes. The second 
patent, issued in 1892, covers a design 
for an electrical machine which became 
at once the typical Westinghouse struc- 
ture and has become a universal stand- 
ard for stationary electrical generators 
and motors, and the principles. upon 
which it is based are reflected in nu- 
merous other forms of machines not 
related to electrical work: It can be 
said truly that Mr. Schmid ranked fore- 
most in the field of mechanical design 
among the engineers of the last cen- 
tury, and the creations of his mind con- 
stitute an enduring monument to his 
genius. His engineering interests were 
not confined to electrical matters. He 
did much to develop the gas and gaso- 
line engine, and his latest work was on 
a carbureting system for internal com- 
bustion engines. 
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Electric Securities and Traction Is- 
sues Confused. . 


With reference to the lack of interest 
in the securities of traction companies 
which affects all public service com- 
panies, a recent issue of the Wall Street 
Journal makes the assertion that the trac- 
tion situation has reached a point where 
proper consideration must be ‘given the 
service rendered, and that the tractions 
as a class will eventually rehabilitate 
themselves. The Journal then states as 
follows: , 

“This fact is only partially appreciated 
by the investing public which has placed 
all utility companies, the gas, electric 
light and power, water, ice and miscel- 
laneous companies, in the classification 
with the tractions, with the result that 
the investment issues of these companies 
have been adversely affected and the 
chances of their securing additional cap- 
ital have been hurt thereby. The labor 
element has been a temporary hindrance 
only; hydroelectric companies, because of 
the small force required to keep a plant 
running, not being affected at all, while 
the oil and steam power companies have 
had little difficulty in obtaining rate ad- 
justments from big industrial power con- 
sumers, these rates rarely coming in con- 
flict with regulatory bodies. Increased 
coal costs have been adjusted in the same 
way. Coal shortages have been antici- 
pated by ample reserve storage.’’ 





Extensive Financing Program of San 
Joaquin Company. 

As one of the means of raising the 
tremendous amount of money necessary 
to carry on the work of electric power 
development on the north fork of the 
Kings river, which will provide more 
than 200,000 hp. in electricity, now ur- 
gently required throughout the San Joa- 
quin valley, the San Joaquin Light & 
Power Corp. contemplates the issuance 
in the near future of $7.500,000 worth of 
prior preferred 7% cumulative stock. 

There remains unissued from the au- 
thorized capitalization of the power com- 
pany $3,500,000 of preferred stock and 
$4,000,000 of common stock. The com- 
pany proposes to reclassify this unissued 
stock into the 7% prior preferred. 

When asked regarding this phase of 
new financial program of the San Joaquin 
Light & Power Corp., A. G. Wishon, the 
general manager, stated: 

‘It is necessary for the San Joaquin 
Light & Power Corp. to raise between 
$7,000,000 and $8,000,000 annually for the 
next 7 or 8 years in order to carry out 
our plan of electric power development to 
satisfy the rapidly growing demands of 
the San Joaquin valley. This tremendous 
amount of money can be raised only by 
the sale of stocks and bonds. At the 
present time an issue of $3,600,000 worth 
of bonds is being sold to pay in part for 
the construction of our new 45,000-hp. 
Kerckhoff power project, now well on the 
road to completion, on the San Joaquin 
river, near Auberry. 

“Our plans for the financing of the huge 
Kings river development will have their 
beginning in the issue of $7,500,000 worth 
of 7% cumulative prior preferred stock, 
which is. to be obtained by the _ re- 
classification of $3,500,000 of unissued pre- 
ferred and $4,000,000 of unissued common 
stock of the present authorized _ stock 
capitalization. This new stock will be 
issued as fully paid, with the express 
covenant of the company that it shall not 
be subject to assessment for any purpose, 
shall bear 7% cumulative dividends and 
shall have preference over ‘the present 
preferred and common stock with respect 
to dividends and distribution of assets. 
Present and future issues of this stock 
can We made only with the authority of 
the railroad commission of the state of 
California, and only for the acquisition 
of new property, the building of exten- 
sions, additions, betterments, and the re- 
funding of existing obligations, as pro- 
vided in the public utility act of Cali- 
fornia.. It is tax exempt in the state of 
California and the dividends payable 


thereon are not subject to the normal 
income tax under the federal income tax 
law. This stock will be callable at 105 
that is, it may be redeemed by the com- 
pany by the payment of $5 per share 
above the par value. 

“The business of the San Joaquin Light 
& Power Corp. has been increasing at a 
tremendous rate, and the demand for 
power has grown to become appalling. 
Based upon the intimate knowledge of 
conditions in the company’s business field, 
the management predicts for the future 
a still more rapid growth. Additional 
capital investments commensurate with 
such growth must be made. Under our 
present plan of capitalization the only 
means of raising new capital are through 
the issuance of first and refunding mort- 
gage 6% bonds, and the sale of 6% 10- 
year debentures. This policy has very 
definite limitations. It means that the 
company is borrowing all of its new cap- 
ital, and hampers necessary new develop- 
ment to a large extent. The Railroad 
Commission has at various. times in- 
dicated to the public utilities of the state 
that it views with disfavor the practice 
of raising new capital entirely from the 
sale of bonds. Our policy is to discon- 
tinue the issuance of debentures and do 
what is called our junior financing by the 
sale of prior preferred stock which will 
provide a means of permanently financing 
those requirements. 

“The issuance of this new stock will in 
no manner affect our present stocks and 
bonds outstanding, but:on the contrary 
will tend to strengthen their stability 
owing to the fact that we have a market 
instantly available for all the electric 
power we can develop for many years to 
come. 

“The public should be just as much 
concerned in our financing problems as 
we are ourselves, because before we can 
build the power houses to generate the 
electricity which everyone throughout 
the San Joaquin valley is so patientlv 
waiting for, we must of necessity first 
sell our stocks and bonds which provide 
the money with which our development 
work is done.. Our financing is regulated, 
just as our rates are, and the public is 
rapidly coming to realize that regulated 
public utility securities are among the 
very highest class of investment, and are 
—e of the unqualified public sup- 
port.”’ 





Consumers Power to Acquire Michi- 
gan Light. 


Commonwealth Power, Railway & Light 
Co., which owns all except directors’ 
qualifying shares of the common stocks 
of Michigan Light Co. and Consumers 
Power Co., both of which operate in 
Michigan, is making arrangements for 
consolidation of interest of the two lat- 
ter companies. 

In a letter to preferred stockholders of 
the Michigan Light Co., President George 
E. Hardy of the Commonwealth Power, 
Railway & Light Co. says in part as fol- 
lows: 

“Consumers Power Co. is now doing the 
electric business in all cities wherein 
Michigan Light Co. serves gas, and also 
furnishes electric light and power in 
Grand Rapids, Battle Creek, Muskegon, 
Owosso, Cadillac and several other large 
and important cities and communities in 
the lower peninsula of Michigan. It owns 
and operates steam generating plants in 
most of the cities served and hydro- 
electric generating plants on the Grand, 
Muskegon, Kalamazoo, Au Sable and 
Manistee rivers and owns undeveloped 
water power sites and flowage lands and 
rights. 

“To serve the best interests of both 
companies, especially in obtaining neces- 
sary capital for their respective needs, it 
has been considered advisable to have 
Consumers Power Co. acquire the com- 
mon and preferred stock of Michigan 
Light Co. by the issue, when authorized 
by the Michigan Public Utilities Commis- 
sion, of an equal par amount of its own 
common and preferred stock. 

“The present actual value, market 
value, and potential value of Consumers 





is at least 

equal to that of Michigan Light Co. 
“Subject to the acquirement of common 

and preferred stock of Michigan Light 


Power Co. ,preferred stock 


Co., the approval of Consumers Power 
Co. stockholders and obtaining authority 
of the Michigan Public Utilities Commis. 
sion, directors of Consumers Power (op, 
have taken necessary steps to authorize 
a general and refunding mortgage to The 
National City Bank of New York, as 
trustee, to secure an issue of bonds of 
different series, bearing different or the 
same rates of interest, of different dates 
of maturity, all as may be determined by 
the board of directors at the time of the 
authorization and issue of bonds of any 
one series, but no.bonds to be issued 
without the authorization of the Michigan 
Public Utilities Commission. The com- 
pany believes that such bonds can be 
sold at a reasonable price, and money ob- 
tained to provide for necessary exten- 
sions, additions and betterments to the 
plants and properties of both companies,” 





Foreign Financing. 

The Guaranty Trust Co. of New York 
has issued a booklet, ‘‘Foreign Financing 
.Under the Edge Act,’’ in which an out- 
line is given of the purposes and func- 
tions of finanecial- corporations organizeé 
for negotiating foreign credits and se- 
curities under this newly enacted law. 
The full text of the law and a synopsis 
are also given. 

The company has also printed in book- 
let form a discussion, by Morris F. Frey, 
assistant treasurer and tax consultant, of 
measures which should be taken to re- 
lieve business from the unwarranted bur- 
den of existing taxation. 


Byllesby . Bond Department Issues 


Booklet of 1920 Investments. 


The bond department of H. M. Byllesby 
& Co. has issued a booklet entitled ‘1920 
Investments,’”’ describing briefly a num- 
ber of bonds, short-term notes and pre- 
ferred stocks for the convenience of in- 
vestors. In the foreword appears the fol- 
lowing paragraph: 

“The beginning of this new year should 
impress every one with the necessity of 
planning his expenditures, his savings 
and his investments on a_ systematic 
scale. War-time finance has taught us 
the habits of thrift, economy and regular 
savings. The signing of the armistice 
produced an immediate relaxation from 
war-time restrictions, and the period of 
adjustment has been marked by reckless 
extravagance and waste, which cannot 
continue indefinitely. Our resolutions for 
the coming year should include first of all 
the restoration and maintenance of the 
high standard of systematic savings 
which we of necessity adopted during the 
war period.”’ 


Lease to Pacific Gas & Electric of 


Sierra Plant. 


The provisions of the lease of the Sierra 
& San Francisco Power Co. to the Pacific 
Gas & Electric Co. which the California 
Railroad Commission has been asked to 
approve, are as follows: Rental for the 
year ending Dec. 31, 1920, $50,000; rental 
for the year ending Dec. 31, 1921, $50,000; 
rental for the year ending Dec. 31, 1922, 
$100,000; for each of the remaining years 
covered by the lease, $150,000. The Sierra 
company claims a value of $17,500,000 for 
the property involved. The lease agree- 
ment provides that Pacific company 
pay the bond interest and further pro- 
vides that the leasee company shall set 
up reserve funds to pay the bond dis- 
count and other expense on bonds now 
issued and pay into this fund each year 
the sum of $30,000. It also provides that 
there shall be set up a reserve fund, for 
accruing depreciation, the fund to be 
maintained by payment each year of 2 
per cent of the gross earnings from the 
leased property. It is stated that the 
Sierra company has been hampered for 
some time by lack of funds and has been 
unable to further develop its holdings in 
Tuolumne county. It owns numerous fine 
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Bethlehem Points the Way 


The Bethlehem Shipbuilding Cor- 
poration has served notice on the 
foafers, time killers and clock watch- 
ers at its great Sparrows Point works 
near Baltimore that they are to be 
discharged. The men who habitually 
absent themselves from the works 
whenever longing for a day off strikes 
them, the men who are habitually 
late, the men who are indifferent, lazy, 
careless; they are to go, and their 
jobs are to be filled by men who are 
willing to work every day they can, 
who are willing to get to the shop on 
time, who are willing to give their 
employer a square deal in strength, 
skill and energy. 

This marks a great and radical 
change from employment conditions 
which have existed in this country for 
five years, or ever since the munitions 
demands of Europe knocked normal 
American manufacturing methods gal- 
ley west, put production costs out of 
the reckoning and made quantity 
turned out the sole object of indus- 
trial organizations. It marks the res- 
toration in one great establishment of 
peace conditions in industry. It gives 
promise that other employers may 
soon insist on a day’s work for a 
day’s pay, on regularity of attendance 
by their workers, on the delivery of 
honest service from one end of their 
factories and offices to the other. 

The time killers have been drawing 
pay they did not earn, which came 


out of the pockets of the people. 
They have done something more to 
make living costs high. They have 
slowed up operations all along the 
line. Diligent. and industrious men 
have been at the mercy of slackers. 
They could not do their work the way 
they wanted to do it, the way they 
tried to do it, because somewhere else 
somebody was not doing his work as 
he should. Because diligent men were 
thus handicapped by slackers other 
men dependent on them in the 
processes of construction could not 
keep the pace they were capable ot 
and wanted to keep. All along the 
line production has been reduced, de- 
liveries delayed and costs piled on 
costs—costs of unearned wages, costs 
of machinery run below its econom- 
ical speed, costs of capital tied up in 
raw material, costs of supervision, 
costs of every conceivable kind and 
description, and every penny of these 
costs came out of the pockets of the 
people. ; 

_These conditions were endurable 
for a short period in war time, when 
every decision was a choice between 
evils. But they cannot be endured in 
peace time, when every manufacturer 
must meet the competition of the 
world. They will not exist here as 
soon as the American people get it 
through their heads that not legisla- 
tion, not high ideals, not generous 
impulses, not fine thoughts, but good 


honest hard work intelligently per- 
formed will solve the problems this 
country must solve. 

The decision of the Bethlehem Ship- 
building Company not to temporize 
with loafing is a step in the right di- 
rection, a step other employers of 
labor must take soon or late, a step 
which will put heart into every hon- 
est worker who has been discouraged, 
as thousands of them have been, by 
seeing loafers drawing high pay, a 
step which will bring the truth that 
men must labor to live back to thou- 
sands who seem to think labor is un- 
natural, something to be shunned, 
something the world can do without. 
When this truth is generally recog- 
nized there will be less talk about 
hours of labor and rates of pay and ~ 
a more general comprehension of the 
fact that production of goods is the 
thing the world needs today. 








Labor shortage throughout the 
country compels electrical manufac- 
turers to tolerate many thousands of 
workmen whose productive capacity 
is very low; but, wherever possible, 
the example of Mr. Schwab and his 
associates should be followed. More 


power to them! 
C. A. TUPPER, 
President I. T. P., Inc., Chicago. 
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reservoir sites on’ the Stanislaus.. A few 
months ago farmers in South San Joaquin 
and Stanislaus counties complained of the 
failure of the Sierra company to make 
extensions in that district to serve pro- 
spective patrons. It is expected that 
with approval of the lease, Pacific com- 
pany wil} proceed with the necessary de- 
velopments. 





Dividends. 
Idaho Power Co. has declared a quar- 
terly dividend of 1%% on preferred stock, 
payable Feb. 2 to stock of record Jan. 19. 





Illinois Northern Utilities Co. has de- 
clared a quarterly dividend of 144% on 
preferred stock, payable Feb. 2 to stock 
of record Jan. 20 





Carolina Power & Light Co. has de- 
clared a quarterly dividend of 1% on com- 
mon stock, payable Feb. 2 to stock hold- 
ers of record Jan. 15. 





Commonwealth Edison Co. has declared 
a dividend of $2 per share, payable Feb. 
2 to stock of record Jan. 15. 





Earnings. 
PORTLAND RAILWAY LIGHT & 
POWER. 
1919. 1918. 
November gross ..... $ 739,971 $ 636,539 
Net after taxes ..... 240,186 226,825 
Surplus after charges 56,007 41,168 
12 months’ gross .... 8,583,440 7,519,407 
Net after taxes ..... 2,921,880 2,628,956 
Surplus after charges 653,718 "420, 626 





NORTHERN TEXAS ELECTRIC. 


1919. 1918. 
November gross ..... $ 300,245 $ 216,150 
Net earnings ........ 116,587 71,944 
Surplus after — 92,441 46,901 
12 months’ gross .... 3,307,826 2,074,456 
Net earnings ........ 1 308, 624 1,224,914 
Surplus after charges 1, 009, 697 920,936 





GALVESTON-HOUSTON ELECTRIC. 








1919. 1918. 
November gross ..... $ = 090 $ 241,487 
Net earnings ........ 3,01 
Surplus after charges or 857 34, 737 
12 months’ gross .... 3,07 74,2 267 2,644,639 
Net earnings ........ 819, 327 848,890 
Surplus after charges 409, 956 500,087 
COLUMBUS ELECTRIC CoO. 
1919. 918. 
November gross ..... $ 133,951 $ 106,271 
Net earnings ........ 67,302 52,479 
Surplus after charges 36,709 22,414 
12 months’ gross .... 1,306,342 1,182,909 
Net earnings ........ 0,884 627,334 
Surplus after charges 264,927 289) 980 
EASTERN TEXAS ELECTRIC Co. 
November: 1919. 1918. 
Gross earnings ...... $ 125,657 $ 95,507 
Net earnings ........ 49,58 32,110 
Surplus after charges 36,225 19,263 
12 months: 
Gross earnings ...... 1,375,035 1,105,724 
Net earnings ........ 537,608 464,093 
Surplus after charges 386,237 327,539 
TAMPA ELECTRIC CO. 
1919. 1918. 
November gross ..... $ 115,795 $ 90,807 
Net earnings ........ 50,254 35,650 
Surplus after charges 45,658 31,424 
12 months’ gross .... 1,247,257 1,046,834 
Net earnings ........ 494,409 433,077 
Surplus after charges 439,542 381,646 


MISSISSIPPI RIVER POWER CO. 


1919. 1918. 
November gross .....$ 209,819 $ 185,292 
Net earnings ........ 167,05 148,786 
Surplus after charges 65,785 45,506 
12 months’ gross .... 2,302,477 2,185,474 
Net earnings ........ »791,644 »740,230 


Surplus after charges . 599, 021 487,710 
CUMBERLAND COUNTY POWER & 


LIGHT CO. 
1919. 1918. 
November gross ..... $ 238,794 $ 276,504 
Net after taxes ...... 106,736 77,942 
Surplus after charges 50,965 6,795 
12 months’ gross .... 2,792,342 3,190,106 
Net after taxes ...... 904,137 888,005 
Surplus after charges 213, 984 61,544 


Bal. after pref. divs.. 
*Deficit. 


75,984 *76,456 
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CONNECTICUT POWER CO. 


1919. 1918. 
November gross ..... $ 116, yd $ 102,356 
Net earnings ........ 7 45,782 
Surplus after charges 42, $00 26, "929 
12 months’ gross .... 1,252,518 999,409 
Net earnings ........ 0,434 382,771 
Surplus after charges 273,364 162,880 





EL PASO ELECTRIC CO. 


BLACKSTONE get GAS, &. ELEC. 
TRIC C 


oy 1918 
November gross .....$ < pL $ 26 1599 
Net earnings 357 


Surplus after charges Hy "BST asi 
12 months’ gross .... 2,619,758 2,398.31 
Net earnings ........ "47 675,899 
Surplus after charges 455,738 442 5g 


WESTERN STATES GAS & ra Gots 








November: 1919. 1918. This subsidiary of Standard 
Gross earnings ...... $ 146,742 $ 106,566 Electric Co. reports combined earnings & 
Net earnings ........ é é follows: 
Surplus after charges 39,859 26,459 1919. 1918, 
12 months November gross .....$ 169,354 $ 138,348 
Gross earnings ...... 1,541,522 1,243,797 Net after taxes ..... 66,705 48,799 
Net earnings ........ 437,610 384,775 12 months’ gross .... 1,870,999 1,600 736 
Surplus after charges 347,393 305,726 Net after taxes ..... 778,099 647,24) 
DAYTON POWER & LIGHT CO. 
11 mos. 12 mos. 
November, ended Nov. 30, ended Nov. 30, 
1919. 1918. 1919. 1918. 1919. 1918, 


Gross earnings 
Operating expenses (including 
depreciation and taxes .... 


sere eee eeeseeeee 


$297,593 $260,472 $2,600,048 $2,162,929 $2,867,848 $2,369,603 
- 184,140 169,402 1,672,060 1,500,514 1,833,497 1,642,182 





Net earnings 
Non-operating revenue 


eeeeecce 


PI $113,453 $ 91,070 $ 
2,891 3,554 


927,988 $ 662,415 $1,034,351 $ 727,421 
33, 326 29,790 36,837 30,848 























POAT SOONG os os a Se eA $116,344 $ 24,624 $ 961,314 $ 692,205 $1,071,188 $ 758,267 
Interest on bonds ............- -$ 32,113 $ 32,192 $ 353,442 $ $21,318 $ 385,634 $ 336,439 
Other deductions (includes other 

interest and sinking fund).. 57,611 12,991 210,434 131,589 225,548 142,410 

Total deductions ......... ne: 89,724 $ 45,183 $ 568,876 $ 452,857 $ 611,182 $ 478,849 

NOt NOONE: 60.0.5 6 5.06B cca -$ 26,620 $ 49,441 $ 397,438 $ 239,348 $ 460,006 $ 279,418 
Dividends on preferred — 16, 616 15,271 176,182 164,171 191,564 178,984 

SND ts oo ibs onas Gukaw .- $ 10,004 $ 34,170 $ 221,256 $. 75,177 $ 268,442 $ 100,434 
Mpermting fAtho oo. <<< sas oxcces 61.88% 65. 04% 64.31% 69. 37% 63.93% 69.30% 

CITIES SERVICE Co. 
12 mos. ending 12 mos. ending Month of Month of 
Nov. 30, 1919. Nov. 30, 1918. Nov., 1919. Nov., 1918. 
GGYOSE CATMINDE © <. 2 .6cccccigcsses - $20,025, 743.86 $22, 1 935.70 $1, 613, 081.15 $1,821,533.36 
err rrr ‘5 696,389.74 497,600.36 55,212.04 50,923.87 

RIGE QRSRINER 665 oc i cis sce cee 19,329,354.12 $21,689,335.34 $1,557,86$.11 $1,770,609.49 
Interest on debentures ......... ng 1,814,741.18 212,157.24 151, 411.52 51,604.73 

INE ER? BEORK. © 6 6. 5's'0:s Fee owes $17,514,612.94 $21,477,178.10 $1,406,457.59 $1,719,004.76 
Dividend preferred stock ........ 4,180,054.00 4,029,190.00 359, 030. 00 337,201.00 





Net to common stock and 
reserves 


sb apsisheeemes epee $13,334,558.94 


$17,447,988.10 $1,047,427.59 $1,381,803.76 








WEEKLY COMPARISON can CLOSING-BID PRICES OF SECURITIES OF LEAD- 
NG ELECTRICAL COMPANIES. 
Quotations as. .. by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Div. rate. Bid Bid 

Public Utilities. Percent. Jan. 6. Jan. 13, 
Adirondack Electric Power of Glens Falls, common............ 6 14 14 
Adirondack Electric Power of Glens Falls, preferred........... 6 77 75 
American Gas & Electric of New York, common............. 10+extra 123 126 
American Gas & Electric of New York, preferred............ oie 6 40 40 
American Light & Traction of New York, common............ Se 200 200 
American Light & Traction of New York, preferred........... 6 90 90 
American Power & Light of New York, common...........-.0+. 4 66 65 
Ameican Power & Light of New York, preferred............... 6 73 70 
American Public Utilities of Grand Rapids, common.........-.. ms 8 8 
American Public Utilities of Grand Rapids, preferred........... 7 22 20 
American Telephone & Telegraph of New York ............ee0- os 97% 96% 
American Water Works & Elec. of New York, common...... bie, “ace 2 2 
American Water Works & Elec. of New York, particip.. 7 6 7 
American Water Works & Elec. of New York, first preferred.. a 45 48 
PAIR WAPI OE, IID 6 oe 0:45 6 0 0.0 6's 60-0.4.0'0 5 50 900 0.0 00 0806.05 ibs 4 3 
Appalachian Power, OE OS eee re eho rere rior ee 20 21 
<CIIGS GErvale OF POW. DOLK, COMMON 6 6.6 5.<.6-. 0.0000 019.00:0:0 0:00 000 +extra 410 415 
Cities Service. of New York, preferred. .......cccssccccccccvesece 6 73 73 
Commonwealth PWdigon Of CRIGRRD. «00201000 00esavisscses veces cweae 8 107% 109 
Comm. Power, Railway & Light of Jackson, common......... os (we 17 19 
Comm. Power, Railway & Light of Jackson, preferred........... 6 44 45 
Federal Light & Traction of New York, common................ is 7 6 
Federal Light & Traction of New York, preferred.............+. 41 41 
Middle West Utilities of Chicago, common...............e+0. 2+extra 20 20 
Middle West Utilities of Chicago, oo Ee a ee ere eet 6 42 42 
Northern States Power of Chicago, COMMOMN............2eseee08 shee 60 60 
Northern States Power of Chicago, SET o ip i435 46010 see's ex.div.7 88 88 
Pacific Gas & Electric of San Francisco, common.............. oc 61% 6144 
Pacific Gas & Electric of San Francisco, preferred.............- 6 a se 
Public Service of Northern Illinois, Chicago, common............ 7 75 75 
Public Service of Northern Illinois, Chicago, preferred........... 6 87% 88 
Republic Railway & Light of Youngstown, common.............. 4 11 41 
Republic Railway & Light of Youngstown, preferred........... 6 41 42 
Standard Gas & Electric of Chicago, common...............6+. aS “fe ne 
Standard Gas & Electric of Chicago, preferred..........e.e.00% 6 sis 414% 
Tennessee Railway, Light & Power of Chattanooga, common... ae 1 a 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 6 6 
United Light & Railways of Grand Rapids, common............ 4 25 30 
United Light & Railways of Grand Rapids, preferred......... ws 6 57 61 
Western Power of San Francisco, common ............+...e08. rr 21 21 
Western Union Telegraph of New York ..............eeeceeee extra 8814 ate 

Industries. 
Electric Storage of Philadelphia, common ...........sc-eceeeeees 4 ‘ 
General Electric of Schenectady ............+. Se See oe Lyne 8 33 135 
Westinghouse Electric & Mfg. of Pittsburgh, common.......... 7 170% 168 
Westinghouse Electric & Mfg. of Pittsburgh, preferred......... 7 54% 53% 














